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A portion of the panel of the Fourth Annual Junior Scientists Assembly. Members listen as Robert Béck 
of the Bronx High School of Science explains his science research project. (See page 28.) 
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Now you can have the Bausch & Lomb “FL” Microscope 
with a choice of either the NEW integral substage illu- 
minator or the concave substage mirror. Some of you prefer 
the simplicity of the integral illuminator . . . while others 
would rather have the wide adaptability of the mirror. Be- 
fore you buy be sure to compare this new feature... 


PLUS THESE THREE 
IMPORTANT TEACHING ADVANTAGES 


Cool Stage... permits accurate study of 
natural reactions of live specimens over 
extended periods. 


Individualized Comfort... inclination joint 
provides adjustability . . . for tall or short 
students, high or low tables. 


More Effective Teaching... by standard 
laboratory technique . . . the “FL’’ Micro- 
scope is full standard size throughout. 
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Eager young hands are rarely sure 
hands. When they work with labora- 
tory glassware, it is far safer to pro 
vide apparatus which ts known for 
its sturdy quality. Tough PYREX 
brand laboratory glassware is the 
practical answer for student use. Be- 
cause it does resist thermal shock bet 
ter than any other glassware, there 1s 
greater safety for the student. . 
worry for you. 

Besides, you can count on PYREX 
brand laboratory ware to keep costs 
down. It pays off in longer service 
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life. Balanced for maximum chemical 
stability, high thermal and physical 
resistance, PYREX ware combines 
advantages that make your work 
safer besides keeping your budget 
under control. See your nearest Lab- 
oratory Supply Dealer for replace- 
ments. 

Valuable teaching aids free. 





Over the past tew years, Corn ¢ 
ing hat prepared several ~ 
booklets describing the work 
ind live famous men ot 
chemical science men lke 
Lavoisier, Pasteur and Nieuw 
land. Write direct to Corning 
tr information 
- 


CORNING, N. Y. 


Comnung mews rtsetcch tt Cleats 


§ Glass Pipe, Laboratory Glassware, Plant Equipment, Lightingware 
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Above is the Bell System's new “musical keyboord.”” Insert shows the digits of 
telephone numbers in musical notation, just os they are sent across country 


Playing a tune for a telephone number 





Before you talk over some of the new 
Bell System long distance circuits, your 
operator presses keys like those shown 
above, one for each digit in the number 
of the telephone you are calling. Each 
key sends out a pair of tones, literally 
setting the number to music. 

In the community you are calling. 
these tones activate the dial telephone 
system, to give you the number you want. 
It is as if the operator reached across the 
country and dialed the number for you. 


BELL TELEPHONE 


LABORATORIES (x 
® 


Exploring and inventing, devising and perfecting, for continued improvements and economies in telephone service  & 


This system, one of the newest de- 
velopments of Bell Telephone Labora- 
tories, is already in use on hundreds of 
long distance lines radiating from 
Chicago, Cleveland, New York, Oakland 
and Philadelphia, and between a num- 


ber of other communities. 


It will be extended steadily in other 
parts of the country—a growing example 
of the way Bell Telephone Laboratories 
are ever finding new ways to give you 
better. faster telephone service, 
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Every Science Class 
should have 


this // [Hie 


This chart is invaluable 









for teaching microscopy or 
opties to science classes. It 
includes a simplified, easy-to- 
follew light path and both 
optical and mechanical no- 


menclatures. 


ron JOUR FREE WALL CHAKT 


FILL IN AND MAIL THIS COUPON TODAY 


American Optical Company 
Instrument Division 
Buffalo 15, N. Y. Date—_ on 


GENTLEMEN: Yes, I would like a free wall chart for my classes. 


Please mail it to:— 


SCHOOL ADDRESS 


ATT. OF 


CITY, STATH 
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FOR HIGH SCHOOL EXPERIMENTS 
IN ATOMIC ENERGY 
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National survey indi- 
cates ALL school su- 
perintendents want stu- 


The RAYCOUNTER is 
a laboratory instru- 
ment designed for high 
school experiments in 
the nuclear sciences. It 
is simple to operate, 
sturdily built and at- 
tractive to the eye. 


dents to know more 
about atomic energy 
and its relationship to 
health, industry, chem- 
istry and many other The pp we oer sta es —— 
: a thin-walled Geiger-Mueller tube, an just- 
Gea Me able metered voltage supply, loud speaker 
monitor and a neon glow lamp (audibly and 
visually indicating detected radiations) panel 
meter which quantitatively shows the rate at * 
— which radiations are being counted, radio- 
active source (no health hazard), and radiation 


filters. 
Price $95 





potential peace-time 
uses. 








The Suggested Experiments Require a Minimum of 
Background Study by the Teacher 


Our brochure containing suggested class room material, text and experiments in the 
ate! nuclear sciences is available on request without charge or obligation. The above will 
5 quickly indicate that a minimum of background study is required by the teacher. It 
also forcibly indicates that experiments can be performed and understood by the high 
school student. Also included in the brochure is a carefully selected list of references to assist stu- 
dents in gaining a wider understanding of the atomic age, plus material for news releases and 
radio and television presentations. Write for it now and facilitate your request for a RAYCOUNTER 
in your next budget. 


RADIOACTIVE PRODUCTS, INC. 


3201 E. Woodbridge Street 
DETROIT 7, MICHIGAN 





Our RAYCHRONIX line of radiation detection instruments are in use at Atomic Energy Com- 


mission installations, Armed Forces laboratories, in industry, hospitals, etc. 
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All Discovery Problems workbooks in scieace 


are new for 1950. 


In biology, chemistry, and physics, extensive 
revisions and improvements have made them 
the most convenient—the most modern—th«e 


most effective workbooks ever. 


In general science there is a completely new 
title, planned to fit the special needs of this 


subject. 


And with each 1950 “Discovery Problems” 
comes a revolutionary new teaching aid 
Cebco Filmguides — which you will find de 


scribed on page 33 of this issue. 


May we send you a free copy of 


the new Discovery Problems workbook in your subyect? 


Drop a postcard in the mail today to 


COLLEGE ENTRANCE BOOK COMPANY 


104 FIFTH AVENUE 


NEW YORK 11 
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See ALL Our Science Best Sellers 
Learning Guide in Biology 


“Color Tells the Story of Life.” For use with any text. A combination Study Guide, 
Lab manual, and Review Program with a large booklet of Objective Tests furnished 
free. Economical. 
By Bench, McAtee, Morris, Downing 

Chemistry Guide and Laboratory Exercises 


By McGill and Bradbury. “The most outstanding Chemistry Lab program in 
America today.” For use with any Chemistry text. Late edition. 


Physics Guide and Laboratory Activities 
By Davis and Holley. New “Blue” Edition. Complete with new tests. 


LYONS AND CARNAHAN 


CHICAGO DALLAS PASADENA ATLANTA SAN FRANCISCO NEW YORK WILKES-BARRE 
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HEMI T Y Used and liked in’ numerous high 
schools, this modern chemistry textbook 
emphasizes chemistry for everyday life, 


FOR with a complete section on Chemistry 


and Human Problems; presents the scien- 
tific method with unusual clearness and 
completeness and shows how its prin 


ciples are applied; offers modern timely 


By 
material, reflecting recent developments 

y y 
WEAVER in science and industry; provides strong 

and 


motivation through interest-topics se 


FOSTER quence; and 


tive helps to study. Laboratory Manual 


includes thoroughly effec 


by Weaver, Teacher's Manual, and ac 


companying Chemistry Text-Films. 


THE EARTH and ITS RESOURCES 
Second Edition 
By Presents recent developments in all 


FINCH. phases of physical geography, with new 
TREW ARTHA material on volcanoes, use of radar in 


and weather study, and use of ultraviolet 


SHEARER light in the search for valuable minerals. 
+ 


Laboratory Manual by Shearet 


ESSENTIALS of ELECTRICITY for RADIO and TELEVISION 
New Second Edition--Slurzbherg and Osterheld 


BASIC TELEVISION—Grob 


FIELDBOOK of NATURAL HISTORY—Palimer 
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New Unbreakable 
Human Anatomical Models 


Turtox now manutactures an entirely new and improved series of human 
anatomical models constructed of unbreakable rubbe) composition. Many of 
these new models cost no more than inferior models made of fragile plaster. 


Included in the new Turtox Series are models of the entire body, torso with 
head, skin, eve, ear, skull with brain, devisable brain, jaw with removable teeth, 
circulatory system, digestive system and spinal cord with nerves. 


Write for youn copy of the new illustrated price list of Turtox Anatomical 


Models. 
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TESTA MICROSCOPES 


a distinguished line of budgetwise school microscopes 


1. Crystal Clear Images with Model F—-I0x to 725 
Parfocal Triple Nose 

Achromatic Objectives piece. Efficient illumi 
nation through con 
- densing stage with 
2. Full Size iris. Coarse and fine 
bl adjustment $89.00 

° ngeabie 

3 Standard 6 Intercha g Model G-3-——-100x to 400x 
Eyepieces & Objectives Triple Divisible Objec 
tive. Substage dia 
phragm turret. New 


4. Low-priced standard size $52.50 


5. Instruction Manual on Micro Model S—75x to 250x 
: Double Divisible Objec 
scopic Work Included tive. For elementary 
use $29.50 

6. Attractive Quantity Dis- Substage Illuminator 

_ Daylight, 6 ft. cord. 
counts to Schools on.08 
7. Tilting Stand for Comfort Complete Line of Acces 
: sories Incl Polarizing 

in Use Attachment 
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10 THE SCIENCE TEACHER 





THE SCIENCE TEACHER 


Official Journal of 


National Science Teachers Association 








EDITOR 


JoHN C. CHIDDIX 
Head of Science Department 
Normal Community High School, Normal, Illinois 


ASSISTANT EDITOR 


DEPARTMENTAL EDITORS 


Charles R. Crakes Audio-Visual Aids 
Educational Consultant, DeVry Corporation 
1111 Armitage Avenue, Chicago, Illinois 


Alexander Joseph Aviation 


High School of Science, Bronx 53, New York 


Paul F. Brandwein Biology 
Forest Hills High School, Forest Hills, New York 


BerRtHA HARPER WHITMORI 


Illinois State Normal University, Normal, Illinois 


Ralph W. Lefie1 ..Physics 
ADVISORY BOARD Purdue University, Lafayette, Indiana 
NicHOLAS D. CHERONIs ioe ae : 
Wright Junior College, Chicago, Illinois Elbert C. Weaver.. ....Chemistry 


Phillips Academy, Andover, Massachusetts 
NORMAN R. D. JONEs 


. Charlotte L. Grant Conservation 
High School, St. Louis 9, Missouri 


Oak Park and River Forest High School, 
Oak Park, Illinois 


Dwight E. Sollberger Elementary Science 
State Teachers College, Indiana, Pennsylvania 


Southwest 


Morris MEISTER 


High School of Science, Bronx 53, New York 


HANOR A. WEBB : x : 
Peabody College for Teachers, Nashville 4, Tenn Paul R. Young . -Gardening Education 
Board of Education, Cleveland, Ohio 
NATHAN A. INEAS R. Will Burnett Health and Safety Education 
Harper and Brothers, New York City ae Pes” 
University of Illinois, Urbana, Illinois 
RORERE Eh, CARRION Ralph K. Watkins Junior High School Science 
kxvecutive Director - : , : : : 
University of Missouri, Columbia, Missouri 
National Science Teachers Association 
120! Sixteenth Street, Washington, D. ¢ Joseph Singerman 


Science for Society 
Commerce High School, New York, New York 
Margaret E. Patterson 


CONTRIBUTING EDITORS Science Clubs 


Science Clubs of America, Washington, D. C. 


R. K. Carleton Charles R. Naese. 
iro C_ Davi Greta Oppe Betty Lockwood Public Health 
a Harvard School of Public Health, 

W. Roland Galvin Clifford R. Otto 695 Huntington Ave., Boston 15, Massachusetts 
karl R. Glenn t.. Lawrence Palme , 

; j Archie J. MacLean General Science 
R. U. Goodir Louis Panush Curriculum Offices, Board of Education, 
Cc. C. Hall Allan R. Stacy Los Angeles, California 


OFFICERS OF NATIONAL SCIENCE TEACHERS ASSOCIATION 


Pre ° Nathan <A 











Neal Secretar Hanor A. Webb 
Harper and Brothers, New York George Peabody College for Teachers, 
Retirvrine Pre Norman R. D. Jones Nashville, ‘Tennessee 
Southwest High School, St Louis, Mo aT ( Ww 
easurel ert eavel 
Py te Ralph W. Letle Phillips Academy, Andover, Mass, 
Purdue University, Latayette, Indiana 
Gene) Vice-President Arthur O. Bake Executive Secretary Robert H. Carleton 
soard of Education, Cleveland, Ohio NSTA Headquarters, Washington, D. C. 
Publication office: 201 North School Street, Normal, [linois 
Editorial and Business Office: 201 North School Street. Normal, Illinois 


Office of National Science Teachers Association: 1201 l6th Street. N. W.. Washington, D. ¢ 


Entered as second-class matter January 30, 1940, at 
the post office at Normal, Illinois 
of March 3, 1879 


Subscription rates 


the Act yeal 


In the United States, $1.50 per 
$1.60 per yeal 
1949, by 


under in Canada 


Copyright Teacher. 


1950 11 


The Science 


FEBRUARY, 








S 








EACH $21.50—Lots 3, Each $19.50 
Extra weight $1.25 additional 





Write for Circular 





W. M. WELCH SCIENTIFIC COMPANY 


Established 1880 
1515 Sedgwick St., Dept. T Chicago 10, Illinois U. S. A. 


SUCUUUUTEANAAAUOUAUUUUEAOAUOUAUEOUAUOUOUOGEUEOUOUOUEUUUEOEOEOUOOEAOOCOCOUEUEOEOEO MUU EAHA EO EOUE UE EU EO EEE HEE ke 
2 New STAINLESS STEEL : 
? Triple-Beam Balance with PANS : 
i and all 3 BEAMS of : 
= STAINLESS STEEL = 
= AND NEW SILVER-GRAY BAKED-ON HAMMERLOID FINISHED BASE AND PILLAR = 
: a= * ACCURATE : 
z * SENSITIVE 
: * RAPID : 
: * DURABLE : 
: Capacity Illg 2 
= With extra weight 201-g. = 
: sa iii 0.01 .g or less = 
= ETCHED SCALES COBALITE KNIFE EDGES = 
= visible at eye level : 
= Covered Patented = 
= AGATE BEARINGS ONE PIECE BEAM CONSTRUCTION 


SEE 


=n 


_— 


2 THE SCIENCE TEACHER 


The Science Teacher 


Copyright, 1950, by The Science Teacher 





VOLUME XVII 


FEBRUARY, 1950 


NUMBER | 





Procedures for Staining Plant Chromosomes 


WILSON N. STEWART 


Assistant Professor 
Department of Botany 
University of Illinois 
Introduction 
HE STUDY of plant and animal chromo- 
somes, their formation, behavior, and sig- 
nificance, is a topic of biology whose under- 
standing often eludes the high school student 
as well as the college freshman. It is apparent 
that needed by 
every student as the sciences of plant and 


such an understanding: is 
animal breeding, genetics, and eugenics are 
based on the activities of chromosomes and 
the factors or genes which they carry. 

The usual classroom presentation of this 
topic is to explain the process of mitosis from 
a prepared chart and then give the student a 
slide of some plant or animal tissue which 
has been killed, sectioned, and stained. From 
this he is supposed to reconstruct the 


id 


stages” 
through which a nucleus must pass in the 
formation of daughter nuclei. The interpreta- 
tion of the “stages” of mitosis from prepared 
slides is often difficult, for in most cases the 
division figures are incomplete since they 
have been sectioned in the processing of the 
slide. Furthermore, the stains used cause the 
chromosomes to appear opaque and little of 
their internal structure can be determined. 
The so-called smear and squash technics, 
which have been developed within the last 25 
years, enable cytologists to make quick 
chromosome studies of plants and animals 
grown in the laboratory. These preparations 
are advantageous in that the students can see 
from what part of the organism the tissues to 
be studied originate; he can make the prepa- 
ration himself in a matter of a few minutes 
with a limited amount of equipment, and 
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finally he can see the results of his efforts in 
the form of division figures in all “stages” 
whose sets of chromosomes are complete and 
whose individual chromosomes show internal 
structure. Such an approach to the study of 
chromosomes has proved a valuable adjunct 
to the understanding of their significance. 
Growing the Plant Material 


Probably the most usable material for ac- 
complishing the technics to be described is 
the root tips produced by the bulb of the 
common white onion. These bulbs can be 
obtained from nearly any grocery store. This 
material is desirable because it requires a 
minimum of care; the roots are produced in 
a short time and in great abundance. In ad- 
dition, the chromosomes found in the root 
tips are large and easily stained. 

The onion bulbs should be suspended in a 
glass of water so that only the root produc- 
ing portion of the bulb is submerged. To sus- 
pend the bulb, toothpicks are inserted laterally 
into the bulb and these in turn rest on the 
rim of the container. (See Figure 1.) 

As the roots emerge from the base of the 
bulb and grow in length, the terminal centi- 
meter may be cut; this is placed in a small 


Fig. 1 


Method of obtaining onion root tips. 
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STAIN BOTTLES—> 4 iu 


WATCH HCl 


0) oapetrege 
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ALCOHOL ' " 
LAMP 
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|] 
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\ i] on, 
LJ DISSECTING 


RAZOR BLADE NEEDLES 


Fig. 2. Suggested arrangement of materials for making temporary slides. 


vial containing a killing and preserving agent. 
The latter consists of 3 parts of 95 per cent 
ethyl alcohol part of glacial acetic 
acid. Fixation of the root tips in this solu- 
tion should be allowed to proceed for 2 


and | 
or 3 
days. After this period the roots may be re- 
moved from the fixing agent and stored in 
definitely in 70 per cent alcohol. 
Other Materials 

EVERAL stains have been used in making 

smear preparations of mitoses. The one 
most widely used is acetocarmine which is a 
combination of acetic acid and carmine dye. 
This stain is prepared by boiling an excess of 
carmine in 45 per cent acetic acid (about 1% 
gram of stain in 100 ml of acetic acid) for 
2 to 10 minutes. After cooling. the acetocar- 
mine is filtered and may be used full strength. 
1—This dye can be obtained from the Coleman and Bell ( 


Norwood, Ohio. 


stained with brilliant cresyl 


Fig. 3. Onion root tip cells 
x450. 


blue. 





less a matter of when a 


It is luck 


eood batch of stain is obtained and one con 


more o1 


tinues to make stain until the product gives 
vood results. 
The 


gives a 


brilliant cresyl blue. 
color to the 


somes in contrast to the red color imparted 


second | stain. 


yellow-brown chromo- 
to them bv acetocarmine. Brilliant cresyl blue 
has the advantage of being more rapidly pre 
pared than acetocarmine and the batch of 
The stain is 
brilliant 
blue in 45 per cent aqueous acetic acid. No 


stain is good with the first try. 
made by mixing 2 per cent cresyl 
other treatment is required. 

The stains should be prepared ahead of 
bottles. 
Other materials that will be needed are paper 


alcohol 


lamp. wire dissecting needles, watch glasses. 


time and placed in small dropper 


towels. used Gem razor blades. an 
forceps, clean 1 x 3 inch slides. clean No. | 
covel slips. 70 per cent ethyl alcohol, macerat 
ing fluid consisting of 1 part of concentrated 
HC1 and one part of 95 per cent ethyl alcohol. 
and a mixture of gum-mastic and hard paraf 
fin. The latter is 


parts of gum-mastte 


made by melting equal 


metal container. 


and paraffin to 


gether in a These are then 
mixed and the mixture is allowed to harden. 


\ suggested set-up for the easy-to-get mater 


ials listed above is shown in Figure 2. 


Making the Smear 
F BRILLIAN 


stain. the procedures outlined below should 


cresyl blue is used as_ the 
be allowed for making the smears of the pre 


viously fixed onion root tips. 


Th dve : . ‘ i ( . Re ( 
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Fig. 4. Onion root tip cell at anaphase. Stained with bril 
liant cresy! bluc x800 


1. Place the root tip in a watch glass con 
taining the macerating fluid (1 part of con- 
centrated HCl and | part of 95 per cent 
ethyl alcohol). The maceration should be 
complete at the end of 3 to 5 minutes. 
Maceration of the root tip effects the easy 
separation of the cells when they are 
squashed on the slide. 

2. Transfer the root tip to a watch glass 
containing some of the fixing agent (1 part 
of glacial acetic acid and 2 parts of 95 per 
cent ethyl alcohol). Remove the root tip 
from this solution after a period of 2 to 3 
minutes. 

3. Now place the tip in a watch glass con- 
taining 70 per cent alcohol for 2 to 3 min- 
ules. 

L. Place a small drop of the stain on the 
surface of a clean 1 x 3 inch slide. Remove 
the root tip from the 70 per cent alcohol 
and with the razor blade cut cross-sections 
from the terminal millimeter of the em- 
bryonic region. Push these into the stain. 
5. Allow the staining process to go on for 
} to 5 minutes, using the edge of the razor 
blade during the interval to separate the 
cells further. At the end of 3 minutes ex- 
amine the cells which accumulate at the 
edge of the drop of stain with the low 
power of the microscope. 

6. If the proper degree of staining has been 
achieved apply a clean cover slip and re- 
move the excess stain from its margins with 
a paper towel. Now cover the slide with 
the paper towel and apply direct thumb 


FEBRUARY, 1950 


pressure on the area of the cover slip, being 
careful not to let the cover slip move. Re- 
move the towel and add small quantities of 
stain to replace air bubbles which are 
formed between the slide and cover slip. 
7. Seal the edges of the cover slip with the 
gum-mastic hard paraffin mixture. This is 
done by heating one of the needles in the 
flame of the alcohol lamp, dipping the hot 
needle into the gum-mastic so that a small 
quantity melts. Apply the melted material 
to the edges of the cover slip with the needle. 
This air-tight coating prevents excessive 
drying of the temporary slide. 


HE NUCLEI and division figures can be ob- 
served with the highest power of the micro- 
scope. If the slide has been well made the cells 
should be flattened and somewhat separated 
from one another. The chromatin of the 
“resting” nuclei shows a striking affinity for 
the stain in contrast to the nucleoli which do 
not stain at all. (See Figure 3.) Chromo- 
sumes may retain a degree of translucency 
after staining which reveals their structure at 
various stages of division. These nuclear 
structures are stained yellow-brown while the 
cytoplasm remains colorless. (See Figures 3 
and 4.) In temporary slides the colorless cells 
with their dark staining nuclei and chromo- 
somes appear in sharp contrast against a blue 
background. 

If acetocarmine is used, the following 

schedule should be observed: 
Continued on Page 39 


Fig. 5. Onion root tip cell showing the 16 chromosomes. 
Stained with aceto-carmine. x960. 
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“Facts, concepts, and principles are func- 
tional only if they are used. We learn to use 
them effectively by using them and in no 
other way. Their use is in helping to solve 
our problems. It follows that the practical 
way to acquire functional understanding of 
facts, concepts, and principles is in connec- 
tion with problem solving. Since so many of 
man’s problems are related to the subject 
matter of biology, the biology class seems a 
particularly appropriate place to deal with 
them on the high school level.”* 


HE preceding quotation, even when removed 
from its context, presents a challenge to all 

of us who are concerned with the teaching of 
biology. Biology has meaning for the pupil 
when it relates to his personal problems and 
experiences. In the long view the subject is 
significant to the extent that it leads to the 
better solution of human problems. What are 
some of these problems? Obtaining an ade- 
quate supply of pure drinking water may be 
an appropriate problem for discussion in 
biology classes in a given locality but not 
suitable elsewhere if no such problem exists. 
Obligations to avoid contracting or spreading 
epidemic diseases may form the basis of a 
functional biology lesson if a real problem 
in this area exists in the immediate experi- 
ence of the pupils. In a similar way. func- 
tional biology teaching may be concerned with 
a variety of current and local problems in the 
field of health, conservation, safety, recrea- 
tion, occupations and even socio-economic 
activities. Long term operation methods in 
grazing and wildlife conservation can scarcely 
be a part of the immediate experience of 
pupils in an eastern metropolitan center, but 
may be topics of daily conversation for rural 
high school pupils of the great plains region. 
Adequate exercise and exposure to the ultra 
violet rays of the sun are not problems with 
the latter group but often are with the former. 
These are minute examples of topics which 
"Gosden Maneer, Science Education in American Schools, 


National Society for the Study of Education, Forty-sixth Year 
book, Part I, page 187. 


mav be functional or otherwise in terms of 


the disparity of human circumstance. 


T MAY also be argued that biology should 

lead the pupil from personal things, which 
touch him closely—his own observations and 
activities, his own health and that of his close 
associates, his own safety and recreation—to 
his opportunities and responsibilities in com- 
munity cooperation for the improvement of 
medical, hospital, and home health facilities, 
traffic and playground safety and the like. In 
addition there are recurring problems of living 
which all of us face. The subject matter which 
relates to these common problems may well 
be the which 
of functional interest is built. Such recurring 


framework around discussion 
problems appear in fields like nutrition, con- 
sumership, understanding of the relative im- 
portance of heredity and environment, getting 
along with people and applying the methods 
of science to the difficulties of everyday living. 

These somewhat random and disorganized 
thoughts on the teaching of biology are not 
intended to deny the importance of textbooks, 
laboratory exercises, traditional content and 
evaluation of results through devices which 
require the use of pencil and paper. Many of 
the traditional procedures, techniques and ac- 
tivities and much of the content which has 
been recognized as standard in the past must 
remain in all good biology teaching. Selected 
classes of gifted pupils may even carry out 
research projects as a part of their classroom 
work. Any effective teaching program should 
be flexible enough to provide stimulus for 
the entire range of individuals concerned. In 
terest must be aroused where there is none 
and nurtured when it exists if optimum re- 
sults are to be achieved. However, recogniz- 
ing all of this, there remains a challenge to 
biology teachers to exert themselves to the 
effect that their work may be more functional 
in the lives of the pupils than is usually the 
case today. Biology, as all education, should 
be concerned with the recognizable needs and 
interests of the learner. 
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The Directors Meet 


HANOR A. WEBB 
Secretary of NSTA 


HE officers and directors of the National 

Science Teachers Association (NSTA) 
held two business sessions during the meet- 
ings of the Science Teaching Societies affil- 
iated with the American Association for the 
Advancement of Science (AAAS) in New 
York City. December 27-30, 1949. At the 
first session, held Tuesday evening. December 
27. in the Hotel New Yorker. thirty-six mem- 
bers and guests were present, including a 
quorum of the directors. 

A concise summary of the more important 
reports, proposals, and actions follows: 

The United Nations Conference on Conser- 
vation and Utilization of World Resources 
was described by NSTA’s official delegate. 
Mr. Alexander Joseph of the High School of 
Science. New York City. He reported that a 
world population of three billion people is 
expected in a few decades. Food supply will 
be the chief factor of the standard of living. 
and indeed of survival. Even today the world 
in general is poorly fed. He described various 
activities intended to increase the food supply. 
such as a high-protein yeast having a thou- 
sand times the efficiency of a cow in convert- 
ing carbohydrates to proteins. 

The Treasurer's Report, as of Novembet 
30. presented by Mr. Elbert C. Weaver of 
Phillips Academy, Andover, Massachusetts. 
showed for the General Account a June | 
balance of $6.589.19; income from member- 
ships, ete.. of $5,793.61; gifts (chiefly from 
the National Education Association) and mis- 
cellaneous income of $8,183.19; total receipts. 
$20.565.99. The disbursements from the Gen- 
eral Fund for the period were $10.884.61. 
leaving a December | balance of $9,081.38. 
a net gain for the year of $3,092.19. 

The accounts of the Advisory Council on 
Industry-Science Teaching Relations showed a 
June | balance of $7.808.30: grants of 
$212.50. a total of $8.020.80. The expenses 
of the Council were $1.404.10. leaving a De- 
cember | balance of $6,616.70. 


The accounts of the Packet Service showed 
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a June 1 deficit of $644.47; receipts of 
$3,832.31; expenditures of $8,606.16; a De- 
cember deficit of $4,773.85; and a net in- 


crease in the deficit of $4,129.38. 


EW plans for operating the packet service 

under Mr. Carleton’s supervision were dis- 
cussed. These plans will be explained and the 
advice of industrial representatives will be 
invited at a meeting of the Advisory Council 
on Industry-Science Teaching Relations, 
scheduled for February 25 in Atlantic City. 

Mr. Maurice U. Ames, of the William Niles 
Junior High School, New York City, reported 
the results of a questionnaire on NSTA dues 
which was sent to members several months 
ago. The general conclusions from the re- 
turns favored (a) moderately increased dues; 
(b) retention of low student membership 
dues; (c) an earnest membership drive. (The 
recommended new schedule of dues will be 
voted on by the membership as one item in 
the revision of the Governing Rules of the 
(Association. ) 

Mr. Ralph Lefler of Purdue University, 
Lafayette, Indiana, reported on the prepara- 
tion and distribution of the program for the 
New York meeting of the Science Teaching 
Societies affiliated with the AAAS. Over 
20.000 of these programs were printed and 
distributed through the courtesy of the W. M. 
Welch Manufacturing Company, of Chicago. 
These were distributed singly, and also in 
bulk to some cooperating organizations. Cer- 
tain plans for future meetings in 1950 (St. 
Louis in July. Cleveland in December) were 
discussed. 

The illness of Miss Bertha Elizabeth Slye 
was reported. She has served as Director of 
the Packet Service since its inception. She 
has been compelled to retire for necessary 
operations on her eyes. She is still under 
treatment in St. Mary’s Hospital, Rochester. 
New York. The death of Mr. Douglas B. 
Hobbs of the Aluminum Company of America 
was announced. He had been a highly valued 
member of the Advisory Council since its or- 
ganization. Proper expressions of sympathy 
to Miss Slye. and to the family of Mr. Hobbs. 
were voted, 

Interesting developments in the Nanjemoy 
area were reported by Mr. Philip G. Johnson 


Continued on Page -34 
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News and hea 


; “TON, Executive Secretary, NSTA 


N ADDITION to magazine, packet, and bul- 
NSTA provides 
direct assistance to teachers’ groups through 
visitation and field work. We have been asked 
to report on and to summarize the extent of 


letin services to members, 


this activity during recent months. In addi- 
tion, we shall report on highlights of the pro- 
fessional sessions of the recent New York 
City meeting. 


NSTA Field Service 

During the period September | to January 
15, your Executive Secretary has represented 
the Association before sixteen different groups 
of science teachers, participating in one- and 
consultant, o1 
member of a panel. Additional requests to 
NSTA for such service have been fulfilled by 
various including Ira C. 
Hanor A. Webb (Tennessee). 
and Philip Johnson (Washington, D. C.). For 
your information, the total cost of providing 
this service has been around $600. 
more than $200 which has been received from 


two-day meetings as speaker, 


members, Davis 


( W isconsin }. 


Somewhat 
the groups served as reimbursement for ex- 
penses and for professional services rendered. 
In all, ‘the story of NSTA” 
of professional help were placed directly be 
1.200 science 


and certain forms 


fore about teachers. One im- 


mediate result of these contacts consisted 
signing “on the dotted line” more than 100 
new members for NSTA. 

Starting with a visit to the Ohio State Uni- 


versity summer school students in science 
education, other stops have been made in 
Dayton, Ohio; Pittsburgh; Asheville; Char- 
lottesville, Va.;: Baltimore; Bangor, Maine: 
Huntington, W. Va.; Jackson, Miss.; Alex- 
andria, La.; Fort Worth; Norman, Okla.: 
St. Louis; Detroit; Flint; and Frederick, Md. 
In Dayton, Flint, and Frederick, considera 


tion of revision in science courses and cut 
ricula was the express purpose of the meet 
Elsewhere the mostly ol 


the science sections of state education associa 


ings. meetings were 


tions. 


HAT over-all impressions result from such 


contacts? (1) First. there is satisfying 


evidence that in many localities important 


problems of science teaching have been iden- 
tified: 


to these problems are under way on 


relation 


high 


study and experimentation in 


professional lev el. 


(2) On the other hand, we must admit too 


many teachers among our ranks who are apa 
thetic about these problems and their possi 
bility of solution. What proper inference 


should be drawn from the fact that a protes 
teachers is attended 
than 


sional meeting of science 
by LO there are 
1.400 such teachers in that state? 


(3) Seience 


persons when more 


teaching is reaching more stu 


dents and is heading in new directions in 


many instances. Mississippi, for example, has 


nearly reached its goal of two years of senior 
high school science for every pupil. New 
courses are being developed and explored 

industrial science, general physical science. 
health-science. and core-science, to name a 
few. Science clubs, science fairs, and special 


opportunities for science-talented pupils enjoy 


increasing attention. 


(4) However, there are still many handi 
Caps to be overcome in developing an effec 
tive program of science education for ALL. 


Imagine the science teacher 


in Maine. 
high schools are schools. In 
Oklahoma the best 
equipped high schools to be found anywhere: 
state he 


problems of the * 
for example. where one third of the 
still two-teacher 
some of the 


writer saw 


yet in this same visited two schools 
building 
budget of 


necessal ily 


where the teacher and students were 
thei 


less 


tables on a 
that 


own laboratory 


than $25 not this is 
had. but 
(5) We 


son iely 


eached the 


in general recognizes the 


where 
worth of the 
professionally competent tea her. is 


this kind of 


and is willing 


havent 1 point 


ready to 


demand competency in’ the 


sé hools. lo pay the pric e of vel 


ling and keeping it. In the present struc 
ture we may be getting our money's worth 
(7) for what we are paying the apathetic 
teacher. But we certainly are underpaying 


alert 
job to do 


the really competent, 


All of us have 


professionally 


teacher. “selling 
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in correcting this situation. 


EXT fall’s tour of duty for your Executive 

Secretary begins to shape up as a midwest 
tour, with requests already received from 
groups in Illinois, Minnesota, and South 
Dakota. If someone from NSTA might be of 
help to your group, let us have an inquiry and 
we will explore the possibilities. 


The New York City Meeting 

Nearly one thousand science teachers at- 
tended sessions of the Second Cooperative 
Meeting of the Science Teaching Societies 
\ffiliated with the AAAS, held at Hotel New 
Yorker. December 27-30, 1949. Space limita- 
lions prevent a report on all the sessions, but 
certain ones of particular interest to NSTA 
members are summarized in the following 
paragraphs. NSTA business sessions are re- 
ported elsewhere in this issue. 

Trends in Modern Science. This first sym- 
posium sponsored by the AAAS Cooperative 
Committee introduced three different topics: 

\. A survey of the transuranium elements 
and their relation to the chemistry of the rare 
earths, by Laurence Quill, head, Department 
of Chemistry, Michigan State College. The 
theoretical aspects of the rare earth group 
(lanthanides) were compared with the theo- 
retical expectations for the transuraniums 
(actinides). It was shown that because of 
similar chemical behavior of these two groups 
of elements, similar methods of separation 
can be used and also that thei spectroscopl 
hehavior is similar. 

B. The importance of the understanding of 
the actions of hormones was discussed by 
ax V. Domm. { niversity of Chicago. who il- 
lustrated some of the experiments on sex in- 
version carried out by the author and his 
coliaborators. 

(. BE. C. Stakman, president, AAAS, and 
chief. plant pathology, University of Minne- 
sola. discussed the influence of basic research 
on the question of nutrition, improvement of 
crops. and breeding in animals due to the 
collaboration between the soil chemist, the 
veneticist. and the biochemist. 

Science in General Education. The prob- 
lem of science in general education exists al 
all levels of instruction, as pointed out by 


Commissioner Earl MeGrath. Its importance 
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for the education of the adolescent, as well as 
of the adult, was emphasized and various 
methods for the improvement of this type of 
education were discussed. 

Paul B. Sears, head, Department of Botany, 
Oberlin, and well-known ecologist, in his ad- 
dress. Concord and Science, stressed how sci- 
ence can better human relations through im- 
proved science teaching. Philosophically, sci- 
ence interpretation of the natural world has 
much to offer toward a new formulation of 
common faiths. 

Morris Meister, principal, High School of 
Science, New York City, in his address, Scien- 
tific Literacy, indicated that we are not yet 
scientifically literate. He also indicated how 
instruments could be designed to test scienti- 
fic literacy and to point out to our lawmakers 
the tremendous importance of a scientifically 
literate electorate. Science, one of the main- 
stays for an understanding of democracy, 
should be better understood and more empha- 
sized in the curriculum. 

In summarizing, K. Lark-Horovitz, Purdue 
Lniversity and chairman of the Cooperative 
Committee, discussed briefly the new prob- 
lems of teacher education on a broad base, 
the need for adequate texts, the necessity to 
encourage scientific education of the adult, 
and recurrent evaluation of the goals of the 
program of science in general education. 

On Understanding Science as a Humanity. 
The scheduled speaker for this session, James 
B. Conant, president, Harvard University, was 
unable to appear because of illness. In his 
stead. Harlow Shapley, also of Harvard, 
magnanimously responded to a request to be 
the substitute speaker. In his address, he 
stressed the integrated world outlook which 
scientific learning engenders. He pointed out 
that the elaborations of scientific knowledge 
are based on but a few fundamentals, just as 
elaborate systems of finance are based on 
fundamental arithmetical processes. Knowl- 
edge, for example, embodied in the periodic 
table of chemical elements and in the electro- 
inagnetic energy spectrum is basic to all the 
understandings of natural phenomena and to 
the elaborations of applied science. An under- 
standing of the cvcle of chemical activities of 
the same chemical elements further enhances 

Continued on Page 34 
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Fig. 1. 
assembly panel. 
lower left. 


A complete, working, two-stage audio amplifier 


The utility power supply is seen at the 


(Second of three installments ) 

ANY successful instruction panels in the 
field of electronics have been designed and 
used. Indeed, panels for demonstration or 
experimentation with such circuits as power 
supplies, series and parallel connections, de- 
tectors, and the like have been seen or used by 
most teachers of physical science. It is, of 
course, quite true that such a panel designed 
specifically to illuminate one or a few prin- 
ciples can be very effective for these particu- 
lar purposes. However, a set of such panels 
to illustrate even a moderate number of basic 
principles and circuits in electronics raises a 
most serious storage problem, to say nothing 
of the labor and cost involved in their prepara- 
tion. Furthermore, students using or viewing 
such circuits are less apt to understand their 
electrical structure and logic than they would 
Fig. 2. This pair of illustrations of a volt-ohmmeter cir- 
cuit shows how component parts can be mounted on the 


assembly panel to correspond closely with the appropriate 
schematic dicgram. 
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ROBERT STOLLBERG 


Associate Professor of Science 
and Science Education 
San Francisco State College 


he if they could have some part in assembling 
the circuits. Considering these facts, it seems 
quite evident that a better solution to the 
problem can be found in a type of equipment 
consisting of many individual electronics 
units, groups of which can be assembled into 


whatever circuit or configuration is desired. 


Mounting Components on a Vertical 
Display Surface 


The selection and mounting of these in- 
dividual electronics components must be made 
with a view not only toward spreading them 
out on a flat work-table (for small-group ex- 
perimentation), but also toward arranging 
them on a vertical surface (for a large-group 
suitable assembly 


demonstration). <A panel 


for such vertical array is shown in Fig. 1. 


It consists of a slab of 84 in. plywood studded 


with four-penny common (flat-head) nails 
arranged in a 2 in. square pattern. These 


nails have about “x, in. of their length pro- 


truding from the panel—just enough to ex- 
tend through holes in the plaques on which 
the individual parts are mounted and thus to 
give them support. In constructing this as- 
sembly panel. it is essential that the nails be 
both in 


45% 


placed very accurately. respect. to 
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Fig. 3. Illustrated from left to right are a variable padder capacitor, a two-gang tuning capacitor with trimmers, a small 
iron-core inductor (choke) and a small universal audio output transformer. The padder is mounted on o 11 x 31% in. plaque. 


spacing and perpendicularity. est plaque which can be used for a vacuum 


Preparing Plaques for Individual Parts tube socket and its connections. Other plaques 
have dimensions such as 1% in., 3% in., 5Ye 
HE. electronics components to be assembled in.. and 714 in., depending on the size and 


on this vertical panel are each mounted on shape of the component to be mounted upon 


a wooden plaque 4 in. thick, and either ree- 


it. These dimensions permit plaques to be 
tangular or square in shape. The most com- 


mounted on the assembly panel with a con- 


mon size is 34 in. x 3% in., and is the small- Continued on Page 47 
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Fig. 4. (Above.) Typical potentiometers and radio-frequency components mounted on 31% in. square plaques. 


Fig. 5. The standard screw-base socket plaque below is useful for the neon-type polarity indicator illustrated, as well as 
for household wiring and fuse demonstrations. The phone-jack plaque (right) provides a convenient way of feeding a signal 
from a phonograph pick-up or an oscillator into an audio amplifier. 
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Audio-Visual Aids 











Edited by CHARLES R. CRAKES 


The editor of this department will attempt to bring before the readers of this publication the latest articles 
written by science teachers who are making effective use of various forms of audio-visual teaching materials. 
He will also endeavor to present a cross-section of educational opinions on audio-visual aids he may gather in 


travelling about North America. 





Miss Mildred Shambo, a teacher in the 
General Science Department of the East 
ior High School, Aurora, Illinois, has 
vided the article “Audio Visual Teaching 
in a Science Curriculum.” 

Miss Shambo holds a BA degree from the 
University of Chicago and at the present time 
is completing work for a MA degree in sci 


\ids 


ence at Northwestern University, Evanston. 
Illinois. 

In addition to this training. she has carried 
work at the State Teachers College at Macomb. 
Illinois. For the past ten years she has served 
as teacher in the General Science Department 
of the East Junior High School, Aurora, Thi 
R. Crakes. 


no —4.,. 


Audio-Visual Teaching Aids in a Science Curriculum 


UDIO-VISUAL 
te xtbooks. 


form an unexcelled combination in teaching 


aids combined with good 


and a competent instructor. 
a science unit. 

The materials in the 
teaching of science has value for children of 
all ages in school. However, they extend great- 


use of audio-visual 


ly the mental vision of pupils in the junior 
high school classes. 

Science courses that utilize only the basi: 
text book and the laboratory manual encour- 
age a great deal of forgetting. This method 
often gives rise to a distaste for science. To 
most students a course in general science 
means several units of a scientific nature to 
be studied in correlation with a series of ex 
periments that have been carefully planned 
in advance by the instructor and then carried 
out by the students working under the dire: 
tion of the instructor. 

If our upper-intermediate grades and ow 
secondary schools are to offer rich, meaning- 
ful science programs, we must make use of 
the variety of visual-aid materials that are 
available in the field of 
There is a wealth of useful and inexpensive 
materials that will provide rich experiences 


education today. 


for young scientists if the science teaching 
personnel will but organize these materials. 


UDIO-VISUAL teaching aids are all mater- 


ials used in the classroom or in other 
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MILDRED SHAMBO 


General Science Department 
East Junior High School 


Aurora, Illinois 


facilitate the under 
standing of the written or spoken word. They 
include the bulletin board. the black 
board, flat pictures. field trips, 344 x 4 and 
2 2 filin 


& Xk & 
charts. ete.. 


teaching situations to 
may 


slides, strips, graphic materials 


such as models and ex 


maps. 
hibits, school museums, and motion pictures. 
In order to indicate how audio-visual aids 
are utilized in the teaching of science units. 
this article will describe their use in two units 
a unit on water and one on nature study. 
which the unit 


on water may be presented to the students in 


There are various ways in 


the classroom. It is possible to introduce it 
that they 


more about the compound wale! 


in such a manner 
to know 


Upon completion of this unit the group will 


will feel the need 


have become much their en 


vironment and its effects upon their lives. 


more aware ol 

Children are encouraged to bring in news 
paper or magazine articles that will serve to 
of their 
ticles and pictures dealing with floods, sever: 
rainfalls, 


arouse the interest classmates. Ar 


irrigation projects, erection of 


dams, droughts. pollution, community water 


supply, etc., are brought to the classroom, 
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used to motivate class discussions, and then 
arranged in an attractive bulletin board dis- 
play for all to see. Since there is an opaque 
projector available in the science department, 
any flat material | would like to bring to the 
attention of the whole groups can be projected 
upon the screen in the darkened room. 

Student committees are appointed at regu- 
lar intervals to prepare interesting bulletin 
beards of flat pictures, charts, posters, news- 
paper and magazine articles pertaining to the 
subject. Materials on bulletin boards should 
he changed regularly and be kept up to date. 

Some students compile a scrap book in 
‘which they keep a record of interesting in- 
formation and pictures regarding the topic 
of water. 


HE. following motion pictures are available 

and interest in this unit is developed if 
they are shown to the classes during the in 
troduction to this topic on Water. 

(a) “Ground Water” —Eneyclopaedia Brit 
Films. Ine.. 207. S. 
Illinois 

eleven minute sound film 
tal fee. 
tbh) “Work of Ideal Motion Pic- 


ture Service, 28 E. 8th Street, Chicago. 


Street, 


Green 
Chicago, reel, 


$2.00 ren 


Rivers” 


Illinois —one reel, eleven minute sound 
film $2.00 rental fee. 

te) “The River”—General Electric Com- 
pany. Publicity Dept., 1 River Road. 
Schenectady 5, New York—Eleven 
minute sound film. Free. 


The following three films will clarify for 


the students the terms water cycle and pre- 
cipitation. 
(a) “Clouds Go to Work” Edited Pic 


tures System. Inc.. 165 W. 46th Street. 


New York 19, New York-——-L2 minute 
sound film —one reel--$2.00 rental 
lee. 

(bh) “The Water Cycle”——Encyclopaedia 


Brittannica Films. Ine.. 207 S. Green 
one reel—ten 
minute sound film— $2.00 rental fee. 
(c) “What Makes Rain” 
can Film. Ine., 18 E. 41st Street, New 
York 17. New York reel, ten 


minute sound film——$1.65 rental fee. 


Street, Chicago, Illinois 
Young Ameri- 
one 
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HEN ‘classes were ready to study bacterial 

growth in water, the film “Life in a Drop 

of Water” was obtained and shown. This film 

can be secured through rental by contacting 

Swank Motion Pictures, Inc.—1004 Chestnut 

Street, St. Louis, Missouri—one reel—twelve 
minutes. $2.00 rental fee. 

Motion pictures and slidefilms may, by 
virtue of their unique characteristics, illus- 
trate materials which cannot be seen by the 
naked eye, such as bacteria, plant and insect 
study. etc. They may be used to achieve many 
of the objectives of science teaching. They 
are in most cases the next best thing to direct 
experience when such experience is impos- 
sible. 

One committee mounted a set of thirty il- 
lustrations to be used in connection with the 
opaque projector. These were 6 x 6 inches in 
size and were mounted on medium weight 
cardboard. All of the mounted pictures illus- 
trated how “Living Things Need Water.” 

\s a group project the students arranged 
a large glass terrarium to show that plants 
vive off as well as take in water. 


EVERAL 

ranged when the classes were ready to 
make a study of the local water supply. We 
conducted classes on a tour through the cen- 
tral water pumping station of this commu- 
nity. Groups of students were invited to visit 
the city laboratory and chemistry department 
where daily tests are made of the community 
water supply. These field trips provided the 
students with first-hand information and 
definite experiences in a real life situation, 

Students aware of the information 
they were seeking and of the follow-up dis- 
cussion to be conducted upon completion of 
the field trip. 

Several class periods were devoted to the 
topic of “Methods of Purifying Water.” Class 
periods were utilized in working experiments 
showing filteration and the precipitation of 
minerals from water by the use of powdered 
alum. were conducted to 
show the purification of water by the settling 
method, distillation method, and the addition 
of halizone tablets to the amounts of drink- 
ing water. 


very fine field trips were ar- 


were 


Demonstrations 


Several of the boys in the class who excel 
Continued on Page 40 
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Honorary Science Award, cast in bronze, after a drawing by 
Walter Dorwin Teague, noted designer. It is presented to 
leading science students in more than 5,000 high schools in 
the United States and its possessions. 


HE office of Charles Dalton, Director of 
Admissions at the University of Rochester. 
is normally a busy place, with complicating 
peaks of activity during periods of the year 
when high school seniors become suddenly 
serious about going to college. This Spring. 
one of these eruptions of student interest will 
occur on or before March LOth when an esti- 
mated five or six hundred students will sub- 
mit applications placing them in competition 
with other for the annual 
scholarships created by the Bausch & Lomb 
Optical Company. 


each science 


The selection of scholarship winners is but 
the final stage in the yearly administration 
of the Bausch & Lomb Honorary 
Award and Scholarship program. Now in its 


science 


eighteenth year. the program has been the 
source of about sixty-five thousand awards 
presented to high school seniors who have 
shown that they have outstanding abilities in 
the field of science. In addition. it has thus 
far provided financial assistance to thirty 
scholarship students at the University of 
Rochester. given it the 


reputation of being one of the most widely 


These services have 


recognized award-and-scholarship activities on 
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Science Awards and 
Scholarships 


M. H. EISENHART 


President 


Bausch & Lomb Optical Company 
the educational scene. 


ONCEIVED in 1931 purely as an award 
program—with no thought of scholarships 
the plan was presented to a group of science 

teachers and 

ment. A 


their hearty endorse- 


medal. created by 


received 
the eminent de- 
signer, Walter Dorwin Teague, was cast in 
bronze. high throughout — the 
country were alerted to its availability for 
presentation to graduating students with ex- 


and schools 


ceptional records in scientific subjects. Schools 
enrolled by the hundreds and today number 
about five thousand. Among the participants 
are fifty-six high schools in Puerto Rico, three 
in Alaska, seven in Canada, one in Cuba. one 
in Hawaii, and one in the Philippine Islands. 

In schools where the Honorary Science 
\ward program is in effect, articles in school 
papers and bulletin-board posters, supplied 
by Bausch & Lomb, announce the plan to stu- 
dents. To this curtain-raising—on a_ prize 
that many students consciously strive for dur- 
ing almost the whole of their four years in 
high school—science teachers, principals. and 
others add the support of official and semi- 


All this has the effect 


of generating an atmosphere of expectation 


official encouragement. 


unusual students 


effort 


among and of channeling 
scientific 
From a survey made by Bausch & 
LO4L it that the from 
the standpoint of stimulating interest in sci- 
ence. had surpassed the fondest hopes of its 
sponsors. Ninety-five percent of those reply- 


academic toward subjects. 


Lomb in 


was shown program, 


ing to the questionnaire had received college 
Students stated time after time. that 
they were encouraged to pursue a scientific 


training. 


career because of the stimulus provided by 
the science medal they received on gradua- 
tion from high school. 

HE 


awards state that they are available to “any 


rules governing the presentation of 
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school offering 


high s( hool ol 


preparatory 
three or more science subjects.” The ques- 


tion of who is elected is entirely within the 


jurisdiction of 


the school, and in cases where 
two classes are graduated annually an award 
is presented to the outstanding science stu- 
dent in each class. 

Operating on this basis, the Honorary Sci- 
Award had thor- 


entrenched in many of nation’s 


bee ome so 
the 


schools, and seemed to be playing so signifi- 


ence program 


oughly 


cant a role as a motivating influence toward 
college concentration in science, that in 1944 
Bausch & Lomb augmented the program with 
several annual scholarships at the University 


of Rochester. 


scholarships are high school seniors who have 


P) ol ided 


received the award. 





Scholarship winners in front of 
University of Rochester’s Rush 


Rhees Library 


Eligible to compete for these 


and the pro- 





M. H. Eisenhart, Presi- 
dent of Bausch and 
Lomb Opticel Company 
and Chairman of the 
Board of Trustees, Uni- 
versity of Rochester, 
congratulates James F. 
Glenn, one of the 
Bausch and Lomb 
scholarship winners. 


vision is an important one—that they submit 
applications to the Director of Admissions at 
the University of Rochester on or before a 
specific date. Because applications have in- 
creased enormously since this phase of the 
program was begun, the deadline for 1950 
10th. 


\ great many of the schools participating 


has been advanced to March 


in the Honorary Science Award program have 
been confused in the past about the scholar- 
ship plan, and it is not unusual for the Direc- 
tor of Admissions, or Bausch & Lomb, to re- 
ceive letters written after the closing date ask- 
ing if students are still eligible for competi- 
tion. In cases where the student’s academic 
average and personal qualifications are un- 


exceptional, this belatedness is not a serious 
Continued on Page 43 









Chats With Science Teachers—VIII 


Your Students are Poets! 


Do you know whether your science classes 
include poets? You can certainly find out! 
Spring comes this year on March 20 at pre- 
cisely 11:36 P. M., Eastern Standard Time, 
and hour each Time Zone 


westward. One of the many signs of spring 


one earlier for 
is the rise of poetic fervor in the hearts of 


students, particularly in the high school. 
Even the children of the grades are not .im- 
mune to the urge to write verse. Psycholo- 
gists have a learned explanation involving a 
“seasonal glandular stimulation,” but we 
teachers recognize it as one of the symptoms 
of Spring Fever. 

If you 


before, you have a new spring experience in 


have never invited student poetry 


! 
store! 


when | was editor of 


EVERAL years ago. 
Current Science, it was my custom to ask 


our nation-wide student-subscribers to con 
tribute a Spring Poem Issue, published each 
May. (This Northern 


a chance to thaw The 
Thousands of poems poured 


gave our contestants 


out.) response Was 
overwhelming! 
Frankly. most of them were on 


but for each the 


in upon me. 
a level of poetic mediocrity 
effort had been worthwhile. 

The fifty or more winners of small prizes 
and and the thirty to 


forty poems that could be published in one 


honorable mention, 
issue, were selected by certain criteria that 
seem to recognize both the art and the craft 
of writing poetry. If you really intend to 
carry out a Spring Poetry Contest in your 
science classes (and | hope you will!) here 
were made in the 


are suggestions—-such as 


Current Science announcements—o guide the 
efforts. 


gins; they will aid, not hinder, the youthful 


Discuss these before the writing be- 


Muses. 

1. Each poem should be about Nature in 
the springtime. Each must, of course, be orig- 
inal, and not copied from any previously pub- 
lished material. 

2. A poem may win a prize because of its 
excellent rhyme. Here is an example of good 
rhyme: 
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By HANOR A. WEBB 


George Peabody College for Teachers 
Nashville, Tennessee 


March Passes 

The winter winds are howling loud: 
For stormy March with triumph reigns. 
And veils beneath a snowy cloud 

The leafless trees, the barren plains. 

Yet soon appears the welcome sun 

And drives the clouds and rain away. 
The ice-bound rivers freely run. 

The songsier sweet renews her lay. 
Then passes dreary March away. 

For smiling Spring once more is here 
So vanishes the darkest day. 

And brightest hopes and scenes appear 
(1938) 


‘ 
2, poem may win a prize because of its 


Bernice Driggers, Cheraw. S. C. 
accurate rhythm. This is an example of pleas 
ing rhythm: 


Togged Out for Easter 
| walked along the avenue 
About a month ago, 
And on that certain afternoon 
The trees were white with snow. 
But yesterday | walked again 
Along that wooded way; 
The trees were budding all anew. 
Prepared for Easter day. 
Wilma Judah, Bedford, Ind. (1937) 
1. A poem may win a prize because of its: 
supertor thought, 


pattern, of7 organization. 


This illustrates a cleat pattern: 


Spring Senses 

| can smell spring 

It smells good. 

It smells cool and earthy 

| can feel spring. 

It feels good. 

It feels damp and soft. 

| can hear spring. 

It sounds good. 

It sounds vibrant and alive. 

| can see spring. 

It looks good. 

It looks green and vital. 
Eunice Holm. Grand Rapids, Mich. (1937) 
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5. A poem may win a prize because of a 
vivid description. Here is a challenge to the 
mind's eye and ear: 

Formula for Spring 

all know that HO 

Is the chemist’s formula for water: 

But did you know that the bluebird’s call, 
Refreshing showers that softly fall, 

Marble playing and outdoor games, 


Now we 


Budding trees and old heart's flames, 
Feverish housecleaning, raking, plowing, 
Children with hoes, their heads all bowing. 
Laughter and splash in the swimming pool, 
The frog’s loud croak that thrills your soul, 
Is Nature's formula for spring? 

Ewart, West Helena, Ark. (1939) 
6. A poem may win a prize because of its 
Read this aloud 


Code Id Sprig 
Sprig has cub 

\d od each twig 
\re buds ad shoods 


Sara 


humor. and laugh! 


Vhad tell of sprig. 
My sprigtibe code 
Is also here; 
Id’s id Wy head. 
Ad dose. ad ear. 
They say a lilag smeds quide sweed 
be dever smed the thig 
Begause Ube adways had a code 
On every siggle sprig! 

Charlotte Butler, Sullivan, UL (1937) 
7. A poem may win a prize because it is 
clever and unusual. Iswt this “cute”: 
A Pasture Conversation 
“Oh. look! | see 


lo the cow. 


a robin.” said the chicken 


“It seems that “Lady Spring’ is here. What 
fun we will have now!” 
"Oh. ves.” replied Old Bossie. with a grin 


spread oer her face. 
She knew that grass would come with spring, 
and cover ev ry place. 


So Bossie rushed right through the 
without a backward look. 


She spied the old gray horse and bawled, “It's 


vate, 


Spring in ev ry nook!” 
Dobbin 
stamped upon the ground. 

“So Spring is here!” he loudly neighed and 


raced the pasture ‘round. 


Then whinnied 


loud his joy and 
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Soon all the farmer’s animals had heard the 
joyous thing; 

Let's take a lesson from their glee, and wel- 
come in the Spring! 

Vorma Payne, Galesburg, Ill. (1939) 

There are other criteria, of course—but no 
poem is expected to have them all at one time. 

The poem’s idea really comes first. This 
idea and its expression should not be trite- 
the bane of mediocrity in poetry. In 1938 the 
“Assistant Judge of Poetry” wrote: 

Here is a statment from my heart: 

I'll give a rousing cheer 

For any poem that does not start 

Or end—-with “Spring is here!” 

A POEM should express an_ interesting 
thought. It should buoy your spirits up, 

not cast them down. You should be willing 

lo read mnost poents a second time or even 

more, 

For students, writing poetry is a superior 
exercise in cultivating the understanding and 
the use of words. A poet must be a keen ob- 
server, to write his descriptive lines. He must 
he a concise thinker, for one line of poetry 
often tells as much as several lines of prose. 

(re not skill in the use of words, keen ob- 
servation, and concise thinking certain abili- 
ties of high value in our science classes? 

| guarantee that you have poetic talent in 
your science classes. | challenge you to dis- 
the of Spring 
Although I no longer edit Current 
Science, | would be glad to receive copies of 
the best your students write, and tell 
you what | think of them. 


cover it. 


through medium 


Poems. 


poems 





CONSERVATION PUBLICATIONS 

The following publications may be obtained 
from The National Committee on Policies in 
Conservation Education, 1409 Garfield Street, 
Laramie, Wyoming: 

Proposals for Formulating National Poli- 
cies; Report of the National Committee on 
Policies in Education; Some 
Selected References on Conservation for Pupils 
and Teachers, January 1, 1949; Report of the 
Workshop Conference; Some Selected Refer- 
ences on Conservation for Pupils and Teach- 
ers. Revised Second Edition July 15, 1949; 
and The Goal of the National Committee on 


Conservation 


Policies in Conservation Education. 
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Edited by MARGARET E. PATTERSON 


Secretary, Science Clubs of America 


© A department devoted to the recognition of the splendid work being done by science club members and their 
sponsors. Material for this department, such as student made projects; demonstrations and posters; outstand 
ing club programs; state and regional meeting announcements; should be sent to Miss Patterson, Science Clubs 
of America, 1719 N Street, N. W., Washington 6, D. C. 





Fourth Annual Junior Scientists’ Assembly 
graduates are HERBERT S. ZIM 


“Since most high school 





going to be human beings, it is important 
\ few 


to become scientists and it is equally im- 


for them to learn science. are going 


portant for them to learn to be human 
beings.” This comment by Andrew Sessler. 


a member of the panel discussion set the pace 
of the Fourth 
Assembly. The 
tackled the controversy between science and 


Annual Junior Scientists 


panel of college students 


the humanities—a theme which turned up in 
many of the speeches and symposia at the 
concurrent meetings of the American Associa- 
tion for the Advancement of Science in New 
York ( Dec. 20-31. 1949). 

HE Junior Scientists Assembly 

ized by the AAAS to bring together young 
people at the beginning of their scientific 


Was organ- 


careers for mutual stimulation. and for in- 
troduction into the professional groups in 
which they hope and plan to participate. As 
the Junior Scientists Assembly with 
the AAAS at its meetings, the participants 


find opportunity to attend sectional meetings. 


meets 


addresses, symposia, field trips and exhibits. 


The preliminary informal get-togethers are 
opportunities for discussion about courses. 


plans. At 


meetings of the JSA, teachers, who make up 


research and individual formal 
a large part of the audience, have been quick 
to respond to the challenging comments of 
recent high school students on questions of 
education. The usually 


science response is 


a warm one. 

In preparation for the 1949 meeting. invi- 
tations were sent out to the deans and prin- 
cipals of colleges and secondary schools ask- 
ing them to nominate one (for high schools) 
(for colleges) Invita- 


or two participants. 
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Director, 1949 Assembly 


tions also went out to Science Talent Search 
winners who attend school or who reside in 
of New York City. In 


33 men and women were nominated from the 


the vicinity response. 


college group: representing 16 colleges and 


universities. 


The private and public secon- 
dary schools were represented by fifty-six 
participants, all seniors. 

Scien 


wire GH the meeting of the Junior 
tists Assembly was scheduled for the Grand 
Ballroom of the Hotel New Yorker at 3:30 
December 29, the 
actually began in the morning when all mem- 
bers of the \ssembly 
President Conant of Harvard address the New 
York Federation ol Teachers on Understand 
They 


heard another Harvardian, Dr. Harlow Shap- 


on Thursday. activities 


were invited to hear 


ing Science as a Humanity. actually 
ley who spoke for Dr. Conant who was ill. 
After this. the members of the panel had a 
meeting all their own to dissect the morning 
meeting and to expose their own views of the 
problems and the humanizing effects of sei- 
this 
fare. all the participants assembled in’ the 
Coffee Shop for a Dutch-treat lunch. After 


this. some went to another meeting on science 


ence to one another. Following heavy 


and general education. while others spent 


their time at the many exhibits set up by stu- 
dents of New York high schools. 

Promptly at 3:30 Dr. Morris Meister. as 
chairman of the AAAS 
JSA opened the Fourth Annual JSA and de- 


committee on the 


Other member f the « ttee are Mary Creage Johr 
C. Hogg. Keith Johnson. Hugh G. Muldoon, Lucy Ornsteir 
Margaret E. Patterson, John W. The on, Jr |. H. Ward 
ind Herbert S. Z 

T HE 
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then turned 


scribed the purposes briefly. He 
the meeting over to Irving Yoskowitz (Har- 
vard 53). the student Chairman for this year. 
From then on the meeting was in young, but 
The first 


duced two secondary school speakers whose 


capable. hands. Chairman intro- 
research projects were typical of the many 
that 


tackling science problems was indicative of 


exhibited day and whose ability in 
the high level at which science interested and 
talented young people can work. 

Lisa Steiner. sixteen. of Forest Hills ( N.Y.) 
High School. reported on her studies on Some 
Effects of Radiation on {cid. Rob- 
ert Beck of the Bronx High School of Science 


gave an account of his work in the Construc- 


1 se or hic 


tion and Calibration ola Stroboscope for Ex- 


perimentation with Model Airplane Engines. 


Hk HIGH point of the meeting was the 

panel discussion on Science and the Hu- 
manittes, 
lost 


veloping their point of view. 


The twelve members’ of the panel 
terms and de- 
Their 

that 


Panel members included 


no time in defining thei 
concept 
of science was broader than usually 
found in texthooks. 


know ledge 


perception especially when the various scien- 


most obtained through = sensory 


tific methods were involved. The panel con- 


ceived of the humanities as those fields of 
learning concerned with values and value 
choices. They recognized their definitions 


were not mutually exclusive. for as the panel 
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Dr. Zim summarizes the 
opinions of the twelve 
members of the panel after 
their discussion at the 
Fourth Annual Junior 
Scientists Assembly. 


put it, “science certainly is a humanity and 
the humanities may often be very scientific.” 
In fact, the panel went on further to suggest 
that whole areas of the humanities might be 
advanced if relevant scientific methods could 
he developed for them. 

Moving from rather philosophic definitions 
right down to the schools, panel members in- 
dividually and collectively felt that there was 
little opportunity for science to function as a 
humanity in the present course. The empha- 
sis on memorization of facts, repetition of 
hackneyed “experiments,” and lack of oppor- 


tunity to understand and_ use scientific 


methods all contribute to this deficiency. The 


MEMBERS OF THE DISCUSSION PANEI 


Kenneth Collin Brooklyn, N \ Electrical 
Institute of Brooklyn 51 


1949 


Engineering 


Irene Dale Jersey City N. J Chemistry Education, New 
Jerse College for Women 50 
Madeline Le New York, N. Y., Endocrinology, University 
Wisconsin, ‘49, Graduate School, N.Y.1 
( ! M. I Princeton, N. J tiology Princeton Uni 
Rose Rudel, New York, N. V., Chemistry, Hunter College su 
Richard Rutledge Morristown, N. J Physiology Rutgers 


| ersil 50 


Andrew M. Sessler, Jamaica, N. Y Theoretical Physics, Har 


College 49, Graduate School, Columbia University 
l’a l Shiman Millburn N. J Physical Science Vale 
" eraits 5 
kK vn G Spackman Ir West Chester Pa Chemistry 
\ ( exe 50 
{ Vict Kew Garden N. ¥ Bacteriology, Swarth 
e College 53 
l i Wooster Ridgewood, N ] Electronics, Stevens In 
of Technology, ‘51 
H) 1 g Yoskowitz, New York, N. ¥ Biology, Harvard, '53 
Science Talent Search Winner 
H)s e Talent Search Honorable Mention 
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panel called for a complete revaluation of 
science as it is now taught for general educa- 
tion purposes. They felt that the schools now 
lag far behind the scientific frontiers and that 
science education should reflect the broader 
viewpoint that scientists are now taking of 
their work and their role in society. To this 
end, Ursula Victor suggested the need for 
fusion between the social and natural sciences 
on the high school level, pointing out the 
place where such a unified study would illus- 
trate the interactions between science and the 
people who use it. 


were suggestions were followed by 
specific points. In making these. panel 
members felt that science courses could not 
merely add to their present content, but had 
to sacrifice the teaching of facts to achieve 
more important scientific values. The tech- 
nique of the case history or historical ap- 
proach to science was felt to have worth for 
secondary schools as well as for colleges. 
One panel member believed that discoveries 
like Charles’ law or Pasteur’s findings should 
he followed till all their effects on life today 
clear to the The logie and 


were student. 


methods of science should be studied. said 
the panel, by actual example and use by stu- 
dents. 

more talk about scientific 
first 


unless we have a chance to use those methods 


“Spare us any 


methods in the weeks ot our courses. 
during the rest of the term” was the way that 
Paul (Yale °53) put it. Finally, 


panel members, all of whom had been active 


Shiman 


in extra curricular science activities, felt that 
here was the area where science teaching was 
at its best. and where they learned most about 
affected 
man. More opportunities for extra curricular 


science as a humanity: i. e.. as it 


activities were felt to be of value. espe ially 
to the science talented student. 

To emphasize this point, Andrew Sessler 
recalled how a group of high school science 
students became involved in soil testing dur 
ing the war. In testing the soil from neighbor 
hood victory gardens the students not only 
learned the science involved but became aware 
of the ways people used. or neglected to use. 
information which could be of direct benefit 


to them. 
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Pupils from the secondary schools contri- 
buted to the discussion at this point and 
among their suggestions, two stood out. First, 
that science education in high school should 
aim at helping all students understand the 
meaning of science and its uses, even if actual 
scientific experience had to be left as part of 
extra curricular activities for those interested. 
The second suggestion was that secondary 
education be extended another half year or 
this 
specialization would be 
effective. 


year, and with broader base, college 
less narrowing and 


more 

The college panel countered with the strong 
assertion that projects were the best kind of 
general education in science and should not 
be left for the science-talented pupils only. 
They went further in hoping that a science 
talented student should not be considered 
queer and cut off from the rest of the student 
body. Much good might come if students 


fields 


were not pigeon-holed into “major” 
and forced to sper ialize too early. In 
cluding. the panel stressed that science in 
secondary schools and colleges could not 
function as a humanity till students had more 
experience with science as it affects people. 
lo this end. the panel urged more visits to 
laboratories and industries; more field trips: 
more contact with government, industry, and 
first 


affects our lives and how it creates problems 


with labor to learn hand how science 


hy its impact on people. 


A summarization of the panel discussion and 


further comments from the audience’ 
brought the meeting of the Junior Scientists 
Assembly to a close. But the ideas and sug 
gestions engendered a whole series of minor 
still 


going on when the waiters began rearrang 


discussions and arguments which were 


ing the ballroom for the evening banquet 





PROJECT ACTIVITIES WANTED 


Project material is wanted by Science Pub 
Normal. fields of 


biology, physics and general sé lence. One or 


lications. Illinois. in the 


more projects may be submitted. For manu 
scripts accepted the amount paid will vary 


Authors should 


before submitting 


according to the material. 


write for information 


manuscripts, 
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Aucther Classroom Hid 
by McGraw-Hill 
NINE Filmstrips on CHEMISTRY 


correlated with Weaver and Foster's 
CHEMISTRY FOR OUR TIMES 





These filmstrips, produced with the technical assistance of chemistry teachers 
and given a “test run” in actual high school chemistry classes before they were 
released, have one overall objective: to help the chemistry teacher get across his 
teaching message so that it will be more rapidly absorbed and more permanently 
retained in the minds of the students. 


This is accomplished by visualization of facts, theories and procedures, care- 
fully designed for simplicity, eye appeal and student interest, and thoroughly 
checked for technical accuracy. Subject: matter coverage in each filmstrip is 


limited to about what the average student is asked to assimilate in one or perhaps 


two class sessions 


FILMSTRIP TITLES 


|. Kinetic Molecular Theory 5. The Structure of the Atom 
2. The Atomic Theory 6. —lonization 

3. The Chemical Formula 7. Acid and Basic Solutions 
4. Equations 8. Electrolysis 


9. The Periodic Table 


Phe complete set of Chemistry filmstrips is priced at $45.00; individual strips are $5.50 


eacl For further information, write for Booklet “ST.” 


McGraw-Hill Book Company, Inc. 


Text-Film Department 





330 West 42nd Street New York 18, N. Y. 
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“Learning” Tours for Chemistry Students 


ET’S NOT call them field trips anymore! 

Those out-of-school excursions should be 
designed for learning not for a school holi- 
day. 

As every experienced teacher knows, learn- 
ing activities must be planned. Otherwise. 
they fail in doing the job they should. The 
same is true of so-called field trips. Usually 
they result in “fiascos” of the first order and 
fail to accomplish their purpose. They must 
be planned! The slant should be changed 
from “Field Trips” to “Learning Tours.” 
“President, Teacher 194 


Association of Chemistry 


Steps in Planning 


Illinois 


The steps in planning the “out-of-school” 
learning tour are as follows: 
l. Prior to the tour, the instructor goes over 
in detail with the host (be it fac- 
tory, water plant, etc.) what is desired in the 
way of learning. It is 


museum. 
best to go ove! the 
grounds personally beforehand. 
2. In class, before the tour, give the students 
some specific things to do while on the trip. 
This can be done in the form of preliminary 
discussion. Better yet, give each student some 
definite work to do (such as: filling in pre- 
planned outline) while at the place 
visited. 

3. Do not plan to talk or have the guide 
talk during the entire tour. If possible allow 


some time for personal observing: then call 


being 


the group together again for questions. 
4. At school, after the tour 
ings” by either a written report or class dis- 


review the “learn- 


cussion. 


Illustrations of Out-of-School Trip 

N MY community | am blessed with a num- 
ber of fine places for the tours. For ex- 

ample, | usually take my second semester 

chemistry classes on a tour of the geology 

section of the Illinois State Museum. 

Prior to the “learning tour” idea. | talked 
about the exhibits or a guide from the mu- 
took There was much _ playing 
around and many could not see that which 
was being shown. 

With the switch to the “learning tour” idea. 
much better results have been experienced. 


seum over. 


Each student on the trip has a specific job 
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to do while at the exhibit; then they are called 
together to see some special items. i. e.. the 
minerals of Illinois. 

Recently they have made up a job sheet. 
This consists of the list of common minerals 
(Modern Life Chemistry. 
Table 24, pp. 446.) Each student fills out the 
sheet during the “tour” of the collection. An 
additional column is added to the form given 


from their text. 


in the text. This gives opportunity for record. 
ing their observations. The heading of the job 
sheet is as follows: 

COMMON MINERALS 


Symbol Observed 
Mineral Clas Common Name r I 
YES | NO 


ormula 


An In-School “Learning Tour” 
ELIEVE it on 


be arranged right in your own classroom 


not. a “learning tour” can 


or laboratory. Here is how it can be done: 

Many chemical compounds are mentioned 
in the reading matter of each high school 
Not all of these are 
laboratory 


stock. 


Suppose that when studying sodium and 


text. worked with in the 


exercises. However. they are in 


potassium compounds that an exhibit of them 
is set up in the laboratory. Then, with pre- 
viously-prepared check lists in hand. the stu- 
dents “tour” the laboratory and see first hand 
the chemicals about which they have been 
reading. 

Check list for an 


SODIUM AND POTASSIUM COMPOUNDS 


“in-school” tour. 


‘ 


Name of Crystalline I 


Compound cae ? Ve No from text 
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Announcing... 


“FILMGUIDES”’ 
A Completely New Kind of Teaching Aid 


for use with educational sound films 


QO. What is a “Filmguide’’? 


\. A Filmguide is a worksheet based upon a selected sound film in science 


OQ. What does a Filmguide do? 


\. It prepares the student to see the film by reviewing essential knowledge 


and vocabulary. It checks the effectiveness of the film showing by test- 


ing on the content of the film. It follows up the showing by related 
questions and activities. 


Q. For what films are Filmguides available? 


\. Separate booklets of Fi/mguides are available tor general sicnce, biology 
chemistry, and physics. Between 8 and 16 outstanding sound films are 
covered by each booklet. ‘The films are those which you are most likely 
to use in your visual aids program. 


Q. How are Filmguides obtained? 


\. Simply by ordering one of the new, 1950 Discovery Problems workbooks 
for your classes. The corresponding filmguide booklet will be supplied 
FREE with each copy of the workbook—one booklet for each student. 


Yes—the Filmguides are a FREE new feature of the new, 1950 Discovery Problems 
workbooks—the famous series of study guides now made more complete, more 


convenient, more modern than ever. 


SEE THE FILMGUIDES IN YOUR SUBJECT—-SEF THE NEW DISCOVERY PROBLEMS 
WORKBOOKS 


Write for your free sample copies today. 


College Entrance Book Company 
104 Fifth Avenue New York 11 
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DIRECTORS MEET 


Continued from Page 17 

of the U. S. Office of Education. This is a 
tract of wild land near Washington that is 
under the joint control of the NEA, the NSTA, 
and a few other groups. It is being developed 
for recreation and nature study, and should 
be a very attractive place in a few years. 


The Fiftieth Anniversary of the Central 


Association of Science and Mathematics 
Teachers, occurring in 1950, was noted. 


Greetings to this organization in some tang- 
ible manner were proposed. 

The activities of Mr. Stanley EK. William- 
son in promoting the recent Western meeting 
of NSTA at Corvallis, Oregon, were approved. 
and appreciation of his good management 
expressed. 


HE chief topic of the later period of the 

meeting was the proposal to purchase The 
Science Teacher from its present owner, 
Mr. John C. Chiddix, of Normal, Illinois. Ad- 
vantages to the Association in owning and 
operating its official journal were pointed out. 
There was much discussion as to the respec- 
tive advantages of purchase from Mr. Chiddix 
or of launching an entirely new magazine. 
After all points had been considered, the Di- 
rectors authorized the Magazine Advisory 
Board to negotiate with Mr. Chiddix as to 
price, terms of payment, and other -details. 
\ suggested contract, requested and received 
from the legal department of the NEA, was 
to serve as a guide. 

(These negotiations are under way with 
the prospects favoring the purchase of The 
Science Teacher by NSTA, and its publication 
in six issues per volume under the supervision 
of the Mr. Robert H. 
Carleton, beginning with the issue of October, 
1950. ) 

The second meeting of the officers and 


directors of NSTA,. held in the Hotel New 


Yorker on Wednesday morning, December 28. 


Executive Secretary. 


was attended by twenty-three members and 
guests. A quorum of the directors was pres- 
ent. The entire morning was spent in dis- 
cussing the details of proposed changes in 
the Constitution, 
Rules of the Association. These pre- 
sented by Mr. Norman R. D. Jones of South- 


west High School, St. Louis, Missouri, who is 


By-Laws, and Governing 


were 
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chairman of a Committee on Revision of the 
Constitution. Certain 
tively accepted by the directors. However, 
they will study the entite problem further and 


revisions were. tenta- 


take action at the St. Louis meeting next 
July. All changes, of course, must be sub- 


mitted for vote by the membership. 
A. Webb. 


(Summary prepared by Hanor 
Recording Secretary of NSTA.) 


REVISION OF NSTA CONSTITUTION 

In accordance with the requirements of the 
NSTA constitution, members of the Associa- 
that the Board of 
Directors, following all constitutional require- 
NSTA 


tion be amended to make operative, beginning 


tion are hereby notified 


ments, recommends that the constitu- 
with the membership year 1950-51, the fol- 
lowing schedule of membership classes and 
annual dues: 

\. Individual memberships: active, $3; sus- 
taining, $6; life, $100, payable in one lump 
sum or in annual payments of not less than 
S10: student, $1. 

B. Organizational memberships: affiliated 


groups, no dues; libraries, $3; commercial 
or industrial institutions, $25. 

This recommendation will be submitted for 
vote by the membership in connection with 
the election of officers in April. 

Robert H. Carleton. 


Executive Secretary. 


NEWS AND NOTES 


Continued from Page 19 
one’s appreciation of the unity of the universe ° 
not only in space but in time. 

Dr. Shapley’s talk was followed by discus 
sion from the floor on the question, How can 
humanity? The dis 
was led by Paul 
(N. Y.) High School, and was sum 
Morris Meister. 


Dr. Meister pointed out that in connection 


we teach science as a 


cussion Brandwein, Forest 


Hills 
marized by In his summary. 
with the question under discussion, cognizance 
must be taken of the variation in potential 
of our students with respect to understanding 
and appreciation. For each student on his 
own level. Dr. Meister declared it is possible 
so to teach science as to make it effective as 
a humanity. 

Third Industry 


National Conference on 


Continued on Page 36 
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FOR YOUR SCIENCE CLASSES 


ELEMENTARY PRACTICAL PHYSICS, 1949 revision, by Black-Davis 


Practical interpretation appeals to the student's natural lively interest in 
science through applications to newest discoveries and inventions. 
LABORATORY EXPERIMENTS AND WORKBOOK, revised, by Black- 
Weaver. 


BASIC BIOLOGY by Fenton-Kambly 


Emphasis of biological principles through the direct observational and 1e- 
flective approach. 


WORKBOOK AND LABORATORY MANUAL by Kambly. 


BASIC CHEMISTRY by Bayles-Mills 


\ reflective study of the human problems which are chemical in nature. 


LABORATORY EXPERIMENTS AND EXERCISES by Bayles-Mills. 


THE MACMILLAN COMPANY 


2459 Prairie Avenue Chicago 16, Illinois 
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¥ 
Gorn Science Classes— Ye Republic Booka 
WORKBOOKS CONCISE TEXTS 
Fundamental Activities in Chemistry Basic Units in Chemistry 
Free Tests and K Paper, 75c; Cloth, $1.35 
Laboratory Experiments in Chemistry With Regents Exams, 80c 
With Test Basic Units in Physics 
lite a Paper, /5c; Cloth, $1.35 
Fundamental Activities in ‘ o/, With Regents Exams, 80: 
Mastery Units in Physics 
Laboratory euperimonts in Physics With Reaents Exams. 5! 
Fundamental Activities in General 
Activiti _ REVIEW DIGESTS 
ek aT 2 Review Digest of Chemistry............... 5 
eae * Review Digest of Physics..................2 5 
Fundamental mag ars re ee Review Digest of —_...... 
Basic Chemical Mathematics 
Free Ke 
REPUBLIC BOOK CO... INC. 
115 East 52nd Street, New York 22, N. Y. 
” 
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NEWS AND NOTES 

Continued from Page 34 

Science Teaching Relations. The conference 
was held in the Grand Ballroom of the New 
Yorker Hotel on Wednesday afternoon, De- 
cember 28. Since Morris Meister, chairman 
of the NSTA Advisory Council on Industry- 
Science Teaching Relations, was a speaker at 
the Science Writers Awards luncheon, Philip 
G. Johnson presided at the conference. 

In opening the conference, Dr. Johnson re- 
viewed briefly the birth and development of 
the Council program from the mailing of the 
first evaluated material in 1945 through the 
launching of a packet service in 1946, to the 
holding of the first National Conference on 
industry sponsored educational materials for 
science teachers at Chicago in December of 
1947. This first resulted in the 
establishment of the Advisory Council at At- 
lantic City in February, 1948. The second 
conference was held in Washington in Decem- 
ber, 1948, and it was a joint project of the 
Advisory Council and the NSTA in a pro- 


ce »nference 


in industry who were interested in develop- 
ing reach science 
The joint 
sponsorship developed the Regional Confer- 
ence in Pittsburgh in September, 1949, and 
the Third National Conference in New York. 


Dr. Johnson also mentioned that the Advisory 


materials which might 


teachers and their pupils. same 


Council was deeply interested in research 
projects which might bring answers to ques- 
tions concerning: how teachers use industry 
sponsored materials, what type of materials 
are well adapted to school use, what areas are 
being neglected and might therefore consti- 
tute fruitful areas for industries to study, how 
teacher training might help future teachers to 
understand and use industry sponsored ma- 
terials, and other problems. He indicated that 
the program would include reports on some 
of these projects. 

Frank M. Surface, 


Standard Oil Company of New Jersey. dis 


consultant for the 


cussed the topic, “Bringing Industry and Sci- 
ence Education Closer Together.” He stressed 
the importance of teaching science so that 


























gram of providing information to personnel young people coming into industry — shall 
e e 
AT REDUCED PRICES! 
The famous 
JUNG—KOCH—QUENTELL 
BOTANY AND ZOOLOGY 
CHARTS 
QZ22 Carp. 
FOR BOTANY QB33 Meadow Sage QZ 8 Roman Snail 
B7 Scarlet P QB36 Evening Primrose QZ11 Goose 
os 9 et page QB38 Viper's Bugloss QZ13 Tortoise 
QBI1 Round leaved willow QB39 Ergot of Rye QZ14 Mussel 
QBI5 Pansy QB47 Greater Stinging Nettle QZ22 Carp 
QBI6 Corn Rose ions Md ‘ QZ25 Cyclops 
QB17 White Berried Mistletoe @& now drop QZ31 Hedgehop 
QB21 . Grape Vine FOR ZOOLOGY QZ33 Leech 
QB22 Hazel QZ 2 Sheep QZ34 Cuttlefish 
QB23 Salep Orchid QZ 4 Chaffinch QZ35 Dogfish 
QB32 Bird's Foot Trefoil QZ 5 Sand Lizard QZ36 Ascidians 
Net prices, f.o.b. Chicago 
—10 mounting, plain wood rollers top and bottom, each $4.95 
—14 mounting, spring roller and board, each 7.50 
These excellent charts are offered subject to prior sale. 
DENOYVER-GEPPERT COMPANY 
5235 Ravenswood Ave. Chicago 40, Illinois 
x 
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demonstrate high devotion to personal in- 
tegrity, an open mind to new ideas and tech- 
niques, a genuine understanding of scientific 
methods, and a sensitiveness to scientific at- 
titudes. He indicated that the massing of 
many facts by students was oftentimes a 
hindrance to these qualities, which are very 
important to industrial leaders. He developed 
the idea that the teaching required to bring 
about such a product must include pupil par- 
ticipation in the handling and study of real 
materials such as are currently under study 
by industries. 
thought that industries might help by distri- 
buting materials which could be handled, ob- 
served, and subjected to experimentation along 
with publications giving information about 
industrial processes and other activities. 
Robert H. Carleton, executive secretary of 
the National Science Teachers Association, 
discussed the topic, “How Science Teachers 
Use the NSTA Packet Service.” 
was based on findings that grew out of a re- 
search project: of the Advisory Council in 
which more than 700 classroom teachers indi- 


His report 


cated how they had used materials which had 
been distributed in the Packet Service. In 
descending order of frequency, these uses 
were: |) classroom reference use by pupils. 
2) special pupil reports, and 3) information 
for the teacher, 4) supplement the text, 5) 
bulletin board displays, 6) library reference 
use, 7) assigned pupil reading, 8) motivate a 
unit, 9) science club activities, 10) vocational 
guidance. 

details 
these uses, and he promised that a full report 


His report included concerning 
of the study would go to all industrial repre- 
sentatives who had registered their presence 
in the several National Conferences or through 
other individual conferences and corre- 
spondence. 

Dr. John Read of Boston University dis- 
cussed a research study which he and several 
of his graduate students are undertaking con- 
cerning the “Characteristics of Business-Spon- 
sored Teaching Aids which Teachers Find 
Useful.” His report indicated that while the 
findings of such studies may not be directly 
useful to teachers, they gave promise of the 
production of better and better materials for 
evaluation and distribution to schools. 
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Dr. Surface expressed the 


KEYSTONE 
Handmade Lantern Slides 


Every Year Science Teachers 
Are Using More and More 
Handmade Lantern Slides, Because— 


1 As a Pupil-Activity Program the 

making of handmade lantern 
slides is ideal. 

? Specific Teaching Objectives are 
easily attained by adaptations of 
handmade slides. 

3 They Save the Teacher's Time and 
Efforts, due to vivid presentation 
of the subject matter. 

4 Science Textbooks are full of splen- 
did copy for handmade lantern- 
slide activities. 

5 The Materials are Inexpensive. 
Keystone etched glass can be 
‘leaned and used over and over. 

Write for details. 


KEYSTONE VIEW CO., Meadville, Pa. 


Since 1892—-Producers of Superior Visual Aids 














Now READY—The Timely Approach 


to the Electricity of Tomorrow 


LEARNING ELECTRICITY AND 
ELECTRONICS EXPERIMENTALLY 


By Leonard R. Crow 

Here is a book with an 
entirely different ap 
proach to the explana 
tion of the theory and 
practical application of 
clementary, general 
and advanced electri 
city and electronic. 
Supplemented by a 
well worked out and 
quite complete — series 
of effectively illus 
trated experiments, 
All basic theory and projects in general elec 
tricity are clearly explained 








Ihe text is ideal for presenting simple elec 
tricity in a physics course,” 


Send for your free trial copy today 


UNIVERSAL SCIENTIFIC CO., INC. 


Dept. S, Box 336 Vincennes, Indiana 
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Memo to: High school chemistry 
teachers 


Subject: New features in CHEM- 
ISTRY TODAY 


1. Periodic table and inner struc- 
ture of atoms are taught together 


in one chapter, eat ly in the book. 


Eighteen-group periodic table in 
addition to conventional eight 


group table. 


3. Recent developments in chem- 
istry--sulfa drugs, plastics, rub- 
ber synthetics, nickel-cadmium 
storage battery, revised formulas, 
etc.—they’re all in this new text- 


book. 


f. Vocational opportunities — in 
chemistry are given special at 


tention throughout the book. 


CHEMISTRY TODAY is part ol 
the Dynamic Science Series. DY- 
NAMIC PHYSICS and DYNAMIC 
BIOLOGY ‘TODAY are the other 
books of this series. May we tell 


you more about them? 





Rand MNally & Company 


536 South Clark Street 
Chicago 5, Illinois 























The discussion from the floor brought forth 
many expressions of interest in the projects 
of the Advisory Council and a desire on the 
part of both educational and industrial leaders 
to see the projects and programs continue 
and expand. 

Local arrangements for the meeting were 
ably handled by committees from the Federa- 
tion of Science Teacher Associations of New 
York City. The joint banquet and the field 
trips were quite successful, and the display 
f science teaching demonstrations and _ stu- 
dents’ projects was most interesting and in- 
structive. Several exhibits were received from 
many parts of the country by the NSTA Com- 
mittee on Apparatus and Equipment, Walter 
Lapp, chairman, and these formed an im- 
portant contribution to the display. 


People in NSTA 

James R. Irving, for many years a chem 
istry teacher and chairman of the science de- 
partment, Maine Township High School, Park 
Ridge, Illinois, has taken a new position with 
the Pure Oil Company. His new duties in 
clude training and personnel work with the 
technical staff and some editing of research 
reports. Mr. Irving has been and continues 
an active NSTA member. He and his chem 
istry students rendered consultative service 
last spring by “classroom testing” an industry- 
sponsored teaching kit which has now under- 
gone refinement and is expected to be made 
available to NSTA members through the 
packet service. 

Correction——when Maurice Ames became 
principal of Junior High School 118, New 
York City, last fall, Dr. Samuel Schenberg 
succeeded him as Senior High Supervisor of 
Science. Alfred D. Beck became Junior High 
School Supervisor several years ago and re 
mains on this job. Apologies for the incorrect 
announcement in the December issue of The 


Science Teacher 


FELLOWSHIPS 


The award of seventy six post-graduate and 
post-doctoral fellowships to forty seven uni 
versities for the 1950-51 academic year has 
been announced by the Du Pont Company. 
An authorization of $224,000 is provided for 


the aw ards. 
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CHROMOSOMES 


Continued from Page 15 
1. Place root tip in macerating fluid for 3 
to 5 minutes. 

2. Remove tips to the fixing agent for 2 

minutes. 

3. Now place tips in 70 per cent ethyl al- 
cohol about 2 minutes to harden the tis- 

sues. 

b. Place a small drop of acetocarmine on a 

clean glass slide and slice sections from the 

terminal millimeter of the root tip and push 
these into the stain. 

5. Separate the cells further with the razor 

blade, The iron in the blade is needed to 

increase the intensity of the stain. Observe 
under the microscope and if the nuclei ap- 
pear dark red the staining is complete. 

6. Place a clean cover slip over the mater- 

ial and using a paper towel apply direct 

thumb pressure as previously directed. 

7. Heat the slide over the flame from the 

alcohol lamp. Take care not to let prepara- 

tion get so hot that it boils. 

8. Examine the cells again under the micro- 

scope and if the proper differentiation has 

been obtained seal the edges of the covet 
slip with gum-mastic. 

The temporary slides thus prepared may 
last for several weeks. The nuclear structures. 
except for color, stain in much the same way 
for 


already described those stained with 


brilliant 


us 


cresyl blue. 5 shows some- 
thing of the internal structure of the chromo- 
somes after staining with acetocarmine. 

The time required for making a temporary 
slide of the 
should exceed LS 


tries this time can be shortened. 


by either methods described 


With a 


not minutes. few 


Additional Suggestions 
\N ADDITION to the simple methods for 


studying mitosis which have been described 
in this paper, technics have also been devised 
for the study of meiosis (reduction division). 
By somewhat more complicated and time con- 
the 


pared by the smear method can be made per- 


suming technics, temporary slides pre- 


manent. For more information on these tech 
nies, consult the items listed in the bibliog- 


raphy. Continued on Page 48 
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CAROLINA CULTURES 


A Dependable Culture Service 


Protozoa, Algae, and Invertebrates. Amoeba, Volvox, 
Green Hydra, Brown Planaria, etc. 
Class of 25... $2.00; 50_.$3.50; 75_.$4.75; 100_.$6.00 


Paramecium, Euglena, Spirogyra, Anguillula, etc. 
Class of 25 _ $1.50; 50. $2.50; 75_.$3.25; 100__$4.00 
Carolina Spring Water and Culture Materials for cul- 
tivation of protozoa, algae, and invertebrates. 
Conjugating Paramecia. Two separate cultures of 
opposite mating types of Paramecium bursaria fur- 


nished per unit. 
For demonstration $3.50 
For class of 25 students 5.00 


Bacteria and Fungi. We carry cultures of more than 
a hundred species including strains of Sarcina subflava 
and Bacillus subtilis to demonstrate antibiosis, and plus 
and minus strains of Rhizopus or Mucor for zygospore 
produc tion 


Per culture $2.50 

Five or more cultures, each 1.50 
Drosophila Cultures. Any of the commonly used 
strains can be supplied. 

Per culture $2.50 

Five or more cultures, each 2.00 
Living Mealworms, Termites, Frogs, Turtles, Hamsters, 


Mice and Rats 
Living Fern Prothallia 
students 


Unit quantity for class of 25 
Five separate stages offered, per stage 


(price range) $1.50-$2.50 
Special Prothallium Set. Any three of five stages, each 
in separate containers. Per set (class of 25) $4.00 
Voss Protonemata. Class of 25 $2.50 
Living Water Plants, Liverworts, Lichens, Mosses, and 
herns 
4quarium and Terrarium Sets. Medium size $3.50 

Large size 5.00 


CAROLINA BIOLOGICAL SUPPLY COMPANY 
ELON COLLEGE, NORTH CAROLINA 























SCIENCE FILMSTRIPS 


PHYSICS 
GENERAL SCIENCE 
CHEMISTRY 
LAB SAFETY 
BIOLOGY 
MICROBIOLOGY 
ATOMIC ENERGY 
@ HOW TO STUDY 








PENCIL SKETCHING 
FIGURE DRAWING 

ETC. 
Made 


by 


Teachers Teachers 


a 
VISUAL SCIENCES 


599-NST SUFFERN, N. Y. 
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AUDIO-VISUAL 

Continued from Page 23 

in construction work were encouraged to de- 
sign a water wheel from the top of a large 
sized food can. These boys also constructed 
a model dam and its topographic layout. 
These objects were carefully planned and con- 
structed to scale. 


HILDREN are stimulated by what they see, 
hear, or read and a unit in Nature Study 
provides various opportunities for the young 
scientists to discover and define many prob- 
lems. The only way the student’s interest can 
he definitely aroused in nature study is for 
him to do things that will bring him in con- 
tact with nature. Pictures, nature stories, mo- 
tion pictures, strip films, charts, posters, speci- 
mens, field trips, the radio, and television can 
be very successfully used to develop a great 
interest in nature study. 

The newly developed animal slow-motion 
and stop-motion pictures of animals and other 
life-forms in their natural surroundings and 
normal activities can present to a class a much 
clearer and more accurate impression than 
can be obtained in any other way. 

Our science classes have obtained a wealth 
of valuable information pertaining to our units 
from the “Have You Heard” series of radio 
programs and “This Wonderful World” series 
Office of Education, 
Washington, D. C. These broadcasts are fine 


presented by the U. S. 


examples of scientific information presented 
interestingly over the radio. 


N THE beginning classes of science this fall, 
our first project was to construct a museum 
in which the students displayed their nature 
study collections. It was initiated and built 
hy the pupils themselves. They labeled and 
have on display such specimens as beehives, 
rocks, 


cocoons, meteorites, butterfly 


mens, snake skins, and stuffed birds. 


speci- 


Several students brought to school large 


glass aquariums. One was filled with various 
kinds of small fish and the other was trans- 
formed into a terrarium. Now inhabiting the 
terrarium are various types of plants, small 
turtles, snakes, toads, and frogs. 

Ample opportunity for 
study of animals and their habits has been 


contact 


provided. Three of the students constructed 
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with the 


a pet cage of lumber and chicken wire. The 
children have been encouraged to bring in 
pets and birds to occupy this cage. 

Members of the class have presented inter- 
esting oral talks on nature study materials and 
pictures they have obtained. They enjoy dis- 
playing many of their materials through the 
opaque projector and the use of this device 
tends to develop many class discussions and 
worthwhile questions. 


ENERAL science in the junior high school 
is perhaps the most important science in- 
struction given. In most cases it is the first 
formal instruction that is presented in science. 
Thus, its functions are both general and spe- 
cialized. 

From the above discussion, it is evident that 
there are available many audio-visual mater- 
ials that serve to supplement the text material 
in the classroom. 

All of these audio-visual aids tend to in- 
crease the knowledge learned and retained. 
Their frequent use stimulates interest in the 
subject, arouses the curiosity, and challenges 
the students to make discoveries for them 
selves. Only when this interest is present, does 
learning take place. 

Audio-visual aids are not only devices for 
capturing and holding the interest of the stu 
dent, but efficient  in- 


struction. 


also are essential to 
They 


tools in the hands of a competent instructor. 


become powerful teaching 





FILMS 


Your Editor has recently previewed several 
excellent films which should prove of interest 
to science teachers. 

The United World Films, Inc., 1445 Park 
Avenue, New York 29, New York, has avail- 
able a number of excellent films in the field 
of zoology. These films, especially designed 
to meet the demands of the modern curricu- 
lum in biology, were produced under the 
Fitzpatrick, 
Professor of Natural Sciences, Columbia Uni- 


technical guidance of Dr. F. L. 
versity. Accurate and to the point, they pro- 
vide thorough subject coverage in an absorb 
ing, straightforward manner that consistently 

holds student interest. 
The motion picture medium’s independence 
Continued on Page 42 
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AMERICA'S LEADING MICROSCOPE REPAIR HOUSE 


GUARANTEED 
REBUILT MICROSCOPES 


Model H2 (left)... $62.00 
Model CT2 (right) ...$72.50 
Equipped with: 
10x ocular 
16mm and 4mm objectives 
iris diaphragm 
double mirror 
Sold on 10 days approval 


Write for catalogue for 
complete list of other models 
available. 


REPAIRS 
All makes and models. 
Microscopes Microtomes 


GRAP 
APSCO 


CHICAGO U.S.A 


THE GRAF-APSCO COMPANY 
5868 Broadway Chicago 40, Illinois 





























Here is the REVISED EDITION of Ahrens-Bush-Easley’s 


LIVING CHEMISTRY 


Graphically written, strikingly illustrated, this book makes chemistry most 
interesting. Its unusual problem approach is practical and intriguing. It links 
chemistry to everyday matters in the student's experience. Now, this appealing 
text has been brought right up to date. This Revised Edition covers all the latest 
developments, such as the nuclear energy theory. 


Includes new treatment of television, DDT, penicillin, synthetic rubber, the 
structure of matter, pasteurization and many other practical subjects; a new sec- 


tion on non-ferrous metals, and recent advances like jet propulsion and atom- 
smashing. 


Please Ask for Descriptive Circular 593 


Boston 17 us New York 11 
Chicago 16 GINN Atlanta 3 
Dallas | Columbus 16 
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San Francisco 3 COMPANY Toronto 5 
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A PROBLEM-SOLVING | 
APPROACH TO 
GENERAL SCIENCE 


that builds the understand 
ings, attitudes, and methods 


of science into the students’ 
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SCOTT, FORESMAN 
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Atlanta 3 | 


Chicago 11 
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New York 10 San Francisco 5 




















@ EVERYDAY PROBLEMS IN SCIENCE 
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FILMS 


Continued from Page 40 

of actual time enables growth processes and 
movements to be speeded up, and by means 
of close-up photography and = microphotog- 
raphy. a detailed analysis of the structure and 
growth of living things may be made simul- 
taneously by the entire class. 
EARTHWORMS 
length 10 min. 


in the aeration 


one reel, black and white. 


the soil. 
Under expert dissection, the muscular, circu- 


and enrichment of 


and 
The 
ductive process is studied. 

THE SEA URCHIN 
white, length 10 


latory. nervous. digestive 


systems are delineated. bisexual repro- 


black 


Beautiful 


one reel. and 


min. 


photography of the sea urchin and its close 


relative. the star-fish. [Echinoderm life cycle; 


egg. sperm, segmentation, development of 
larva and metamorphosis into the young 


urchin, as compared with similar early de- 


velopment of the starfish. 


CRAYFISH—one reel. black and _ white. 


length 10 min. This film first examines the 
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Shows the earthworm’s role 


reproductive 


marine 


crayfish in general terms, as an animal with 
an external skeleton. 
details, indi- 
vidual parts and explores the nature of the 
After 


this, the processes of feeding and digestion 


Moving on to specific 
it analyzes the function of the 
male and female reproductive systems. 
are considered. Then the arterial and nerve 
systems are seen and explained. 

LIFE CYCLE OF A TROUT — one reel, black 
and white. length 10 min. Modern methods of 
speeded up photography enable us to follow 
smoothly the process of fertilization and the 
development of the germinal dise and yolk 
sac. We see the formation of the tail. head 
region, sense organs. gill clefts and vascular 
system. We penetrate into the structure of the 
embryo shortly before hatching and examine 
it in full detail. 

Encyclopaedia Brittannica Films, Inc.. 1150 
Wilmette Avenue, Wilmette, Illinois, has pro- 
duced a film entitled: 

ALCOHOL AND THE HUMAN BODY— (14 
black Shows the 


body’s chemical reaction to alcohol, tracing 


min. } and white. Sound. 


the alcohol through the human system. Points 
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e 


pr FS 


7 


out the effects of alcohol on the body and 
shows some scenes concerning the problem 
drinker and his treatment in the hospital. 
Coronet Instructional Films, 65 E. South 
Water St., Chicago, IIL, produced a sound 
film, blaek and white or color, length 10 
min., entitled: 
MECHANICS OF LIQUIDS—This film serves 
as an introduction to the field of hydraulics. 
The material is presented in semi-story form. 
Collaborator: Ira M. Freeman, Associate Pro- 
fessor of Physics, Rutgers University. 
ve Gate House, Inc., 330 W. 42nd Street, 

New York, New York, has available a series 
of colored filmstrips. These come in sets con- 
sisting of 250 frames. Film strip comes in 
full natural color. Titles in first series for 
the mtermediate grades are: 

“What Is the Sky?” 

“How Our Earth Began” 

“About Our Earth” 

“Our Earth Is Moving” 

“Our Changing Earth” 

“The Beginnings of Life” 


“Animals of Long Ago” 
“Man of Long Ago” 
“Parts of a Flowering Plant” 

The Society of Visual Education, Inc., 100 
Kk. Ohio Street, Chicago, Illinois, has pro- 
duced a filmstrip entitled: 

AREAS BY INTEGRATION USING POLAR 
COORDINATES—Calculus is introduced to 
the beginning student in a series of simple il- 
lustrations prepared by Edwin A. Whitman, 
professor of Mathematics, Carnegie Institute 
of Technology, Pittsburgh, Pa. This is the 
fourth in a series of calculus strips. 

C. R. Crakes. 





SCHOLARSHIPS 

Continued from Page 25 

matter, since the high calibre of the winners 

automatically rules out any but students with 

most exceptional abilities. But occasionally 

more often than the Director of Admissions 

likes to see—-a dilatory appeal describes a 

student who, by all odds, should be given a 

chance to compete. Usually, late entries cannot 
Continued on Page 44 








Science, in all its forms, | 
has consequences, direct 
and powerful, for human 
society. Recognizing this, 
Silver Burdett science texts 
emphasize the social impli 


cations of science, organiz- 


around problem areas hav- 
ing significance for young 
people in their everyday 


living. 


Silver Burdett . . 





New World of Science 
Biology for Better Living 


ing basic subject matter New W orld of Chemistry 


Write for free descriptive literature 


surnett, Jaffe, and Zim 


Bayles and Burnett 


Bernard Jaffe 


* 


° 45 E. 17th Street, New York 3, New York 








FEBRUARY, 1950 


43 








SCHOLARSHIPS ™ 


eB from Page 43 KITS FOR TEACHING 


considered because finalists are selected 


soon after the closing date. The Director of ELECTRICITY 


Admissions therefore urges all schools to 


select award winners well in advance of the e 

date set for the closing of the scholarship 

competition—March 10th this year—to notify es a: Fours Sa 
them that they are eligible for the competi- Pe Se eee 


tion, to see that the proper forms are obtained 


a " 1. Basic or elementary electricity. 
from the University of Rochester, and to de- 


termine whether the forms have been filled 2. Advenced electricity. 
out and returned in good time. 3. Elementary electronics. 
ROM the hundreds of students seeking to * ery aamekk Go be eis ae ' 
enter the competition this year, about fif- 
teen or twenty will be earmarked by the Uni- Each kit furnished complete with on illustrated 
versity as promising candidates for the three text-manual describing in detail all experiments. 
Bausch & Lomb Scholarships now annually 
in effect. They will be brought to Rochester, ¥ 
entertained, taken on a conducted tour through For full information write 


the Bausch & Lomb plant, interviewed by the 
University, and tested. Three of them will UNIVERSAL SCIENTIFIC COMPANY, INC. 
receive scholarships, of a maximum value of Department S, Vincennes, Indiana 

$3,200, which will bring them, individually, 








High ae ae Soe halle 


unexcelled in accuracy, readability, and teachability 





Brown and Schwachtgen: PHYSICS—THE STORY OF ENERGY 
Teacher’s Manual. Laboratory Manual, in press 


Rawlins and Struble: CHEMISTRY IN ACTION 
Teacher’s Handbook. Tests. Laboratory Manual 





Kroeber and Wolff: ADVENTURES WITH ANIMALS and PLANTS 
Teacher’s Manual. Workbook and Laboratory Manual 


Meredith: HEALTH and FITNESS 
Teacher's Manual 


Be 3 c. heath awl Company 


1815 PRAIRIE AVENUE, CHICAGO 16, ILLINOIS 
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A helpful source of practical helps 


articles. 





201 North School Street 


Sale of Bach Issues of 
THE SCIENCE TEACHER MAGAZINE 


Complete Your File While You Can 


demonstrations, projects, methods, audio- 
visual and supplementary material, class references, and professional guidance 


Back Issues Available from February, 1937 (Vol. IV) to Date— 
Published February, April, October, and December each year. 
Any series of four or more consecutive back issues.............-.......-----..-.0+- each .25 
(except short and early issues listed below) 
Two or more non-consecutive issues (except short and early issues)....each .35 
Single copies (except as below)............ 


Short issues, whether in a series or not, including the 
following—Feb. ’39; Oct. 40; Dec. 44; Oct. 45; Oct. "47 
Early issues in Vol. IV and V (1937, 1938) ..........2..e.eceeeeeeeeenneeeeeeeeeeee each 2.00 


This Stock Reduction Sale Closes May 15. 1950 
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SCHOLARSHIPS 

eight hundred dollars a year for four years. 
(Originally, there were five scholarships with 
a maximum value of $1,500 each.) 


Because of the unusual qualifications of 
everyone in the groups chosen thus far, it has 
been the University’s policy to offer many 
non-winners from 
other sources, a practice which may well be 
repeated this year. 


scholarships sponsored 
The outcome generally 
can be expected to produce scholarships, of 
one kind or another, for many more of the 
students annually brought to Rochester. 
Awarded a scholarship. a student is ex- 
pected to major in one or more of the scien- 
tific 
Rochester, a specification with enough lati- 


courses offered by the University of 
tude to provide for concentration in such 
widely diversified fields as optics, physics. 
chemical engineering, mechanical engineer- 
ing, chemistry, business administration, nurs- 
ing. biology, geology. psychology and_pre- 
The entire administration of 


medical work. 


FEBRUARY, 1950 


the scholarship phase of the program is, of 
course, in the hands of the University. 


MONG Bausch & Lomb officials the general 
impression, after nearly twenty years of 
administering the Honorary Science Award 
program and five of cooperating with the 
University of Rochester on the scholarship 
plan, is that nothing the company has ever 
done has surpassed this single activity in sig- 
nificance. Through its award-and-scholarship 
program, the company feels that it has in- 
fluenced the thinking—and frequently the 
careers —of thousands of young people, many 
of whom are now occupying scientific posts 
in industry, teaching, and research. In invit- 
ing other schools to participate in the plan,* 
Bausch & Lomb is convinced it is helping to 
encourage scientific interest on a wide scale. 
"Schools not now enrolled and wishing to participate in the 
Bausch & Lomb Honorary Science Award Program should 
write to: D. C. Flaherty, Secretary, Science Award Commit- 


tee. Bausch & Lomb Optical Company, Rochester 2, New 
York 
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In Biology, Chemistry 
and General Science 


Chemistry Projects 
(Revised, 1947, Reprinted, 1949) 


Enlarged and Printed 


In this group are found examination and purification 
of water; testing of lubricating oil, paint, baking 
powder, wool, silk, cotton, rayon and linen; electro 
plating; metal working; hydrogenation of oil; get 
ting sugar from corn; tanning leather and fur; mak 
ing bakelite; cold cream and vanishing crea t 
rors, ink, polish, and plastic wood 


176 Pages, Printed...................... $1.85 


Biology Projects 
(Revised, 1948) 


Included among these projects are: loss of soil 
elements by leaching, test tube plants and root 
hairs, food elements of plants, how to make a cross 
section of a stem, using light to make glucose and 
starch, when plants breathe like people, heat of 
respiration in plants, what causes liquids to flow in 
plants, identification of trees, the house fly and 
what he carries, controlling insect pests, digestion 
checking your posture for health, charting your 
teeth, susceptibility to tooth decay, making media 
if correct pH to grow bacteria 


61 Projects, 160 pages - - - $1.85 


General Science 


Projects 
(Revised, 1950, Available August 15 


Among the projects are the following: amateur 
ange finding, how to navigate by sun and star 

weighing without scales, making and using solutions 
seven ways to start a fire, seven ways to put out 
i fire, chemical indicators, a rock mineral collec 

ton, a pin hole camera, printing pictures, learning 
o be a radio amateur, a pendulum project, testing 
oods at home, digesting food with saliva, canning 
food, how good are the arches in your feet, sur 
veying the teeth, and clay modeling and casting 


34 Projects $1.50 


Vitalize science with projects 


Science Publications 


201 N. School St. 


Normal, Illinois 
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ELECTRONICS 
Continued from Page 21 
venient half-inch spacing between adjacent 
edges. 

All plaques are drilled with a 2 in. square 
pattern of holes 3g in. in diameter. The num- 
ber of these holes naturally depends on the 
size of the plaque. The existence of these holes 
in the plaques offers surprisingly little imter- 
ference with the mounting of electronics com- 
ponents on their surface. The manner of 
hanging these plaques on the nail-studded 
assembly panel is illustrated in Fig. 2. Need 
less to say. the holes must be drilled with an 
accuracy which is difficult to achieve with- 
out the use of a drill-press. 

Several typical 


examples of component 


parts mounted on plaques are shown in Figs. 


3 through 5. It is possible to prepare these 
units with several useful kinds of improve- 
ments. For example, the tube-socket plaques 
(illustrated in December installment) have 
their pin connections color-coded according 


to the RMA Color Code. 


I KMA Rad Manulacture Associauion) Color code 


the ten digit is ToloOWw 


This makes it pos 


sible to identify connections regardless of the 
orientation of the plaque, and at a consider- 
able distance. Besides it provides valuable 
practice in learning the color code——a must 
for identifying the resistors so common in 
practical electronics work. Again, the large . 
plaque for the transformer is equipped with 
a dummy surface raised above that of the 
plaque base far enough to clear the heads of 
the nails. This improves the appearance in 
general, and also provides added room for 
symbols. In this case the symbols are 
equipped with electrical connectors which are 
invisibly wired to the corresponding terminals 
of the transformer. This construction tech- 
nique suggests a pattern for a whole series of 
deluxe plaques, each equipped with and wired 
to the appropriate symbol. Such units are 
extremely valuable for beginning students who 
have difficulty in associating actual com 


ponents with their corresponding symbols. 
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BASIC TELEVISION. Bernard Grob, Instructor RCA Institutes. 
McGraw-Hill Book Co., New York, 1949. 596 pp. $5.00. 

his book is written to present the basic prin 
ciples of operation and servicing of television re 
ceivers to meet the increasingly large demand for a 
non-technical text. The author skillfully bridges 
the gap between engineering texts and simplified 
books, using no mathematics beyond simple alge 
bra. The book is replete with diagrams, pictures 
and schematics, much of which the author has 
liberally drawn from RCA literature. Each chapter 
is followed by a number of review questions which 
ive pertinent to an understanding of the principles 
and problems treated therein.——]. 


AUDIO-VISUAL HANDBOOK, 6th Edition 


Published by Society for Visual 
220 pp. illus. $3.50 


This handbook is a practical guide to the selec 
tion and use of audio-visual 


Elisworth C. Dent 
Education, iInc., Chicago 


materials. Tt discusses 
impartially the various audio-visual aids to instruc 
which they 


their merits, in 


may le 


tion circumstances 
organize audio 
Also, it contains a list olf 
and 
features and others of 
the enlarged 6th edition will appeal to school ad 
iuinistrators, visual coordinators 


employed, and how to 
visual centers in schools. 
materials other im 


sources ol equipment, 


portant information. ‘These 
teachers in service, 
teachers in trainine and others interested in audio 
visual material 

Phe author is well qualified with wide experi 
field He is to be 
mended tor his efficient organization ol 


information and tor the clear 


ence in the audio-visual com 
SOUTCEeS ol 
concise, non-technical 


language in which the book ts written 


PEACE OR PESTILENCE. Theodor Rosebury, Associate Profes 


cor of Bacteriology, College of Physicians and Surgeons, 
Columbia University. Whittlesey House, New York, 1949 
218 pp. $2.75. 


Ihe public has been so thoroughly nourished 


on the fiction of atomic bomb secrets that, even 
today, when much information has been made 
public, there is still a prevalence of lack oi unde 


standing of what the real secrets are. Dr. Rosebury 


helieves that biological warfare is a very important 
potent tactor in modern wartare. He points out 
that weapons control is not the solution of ou 


peace problem. It ts basically 
Dr. Rosebury 
ternational 
others that 
selves, we 


a political problem 
says, “If we could approach the in 
table with the 


grow out ol 


conterence 
would 


respect fon 
true faith in ou 
might find a solution to the problem of 
I do not think we have tried this yet, and 1 
know of no experiment that promises so much.” 
Dr. Rosebury 


peace 


who was one of the kev instigators 


ol our own governments wartime research in this 
field, and was chiel of the Air-Borne Infection 
project at the Camp Detrick, Maryland Headquar 
tcrs, gives the reader an authoritative account of 
the whole technical field 

GOETHE AS A SCIENTIST. Rudolf Magnus. Henry Schuman, 


New York, 1949. 259 pp. 15 x 21.5 cm. $3.56 


In Goethe as a Scientist by Rudolf Magnus, trans 
lated by Heinz Norden, the whole scientific aspect 
of Goethe's many-sided personality is presented to 
the Knglish speaking world 
discoveries in the fields of comparative anatomy 

light and fully described 
ind insight, Magnus takes us over the 
ground covered by brilliantly 
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His experiments and 


morphology 
With skill 
screnti hi 


color are 


Goethe 


Book Shelf 











recreating the background against which Goethe's 
scientific works must be seen to be properly ap- 
preciated. 

Goethe's vision of nature was one of unity, as he 
himself was a whole man—Leonardo is the inevit- 
able comparison—and one of the outstanding con 
tributions Magnus makes in this truly great study, 
written more than a generation ago and long re- 
garded as indispensable to a complete understand 
ing of the great German’s mind, is that he focuses 
on this integration. He shows how Goethe's sci- 
ence was present in his creative work and how his 
scientific treatises were suffused with creative 
imagination, 

Here is a work of interest not only to those con 
cerned with science and the relationship between 
science and literature, but to the general reader 
who wishes to increase his knowledge of this im 
mortal figure. 


FRANCIS BACON—PHILOSOPHER OF INDUSTRIAL SCIENCE. 
Benjamin Farrington. Henry Schuman, New York, 1949. 14.5 
x 21.5 cm. $3.50. 

One of the first men of all history to grasp the 
revolutionary possibilities of man’s increasing con 
irol over natural forces was Francis Bacon. It was 
in 1620 that he first set forth these views. The ma 
terial progress of man depends upon his intellec 
tual progress and both must go forward together. 
loday, litthe more than three hundred years after 
sounded this warning note, man is coming 
a measurable distance of exhausting the re 
sources of his planet. 

the problem of how to restore this loss and re 
trieve our squandered treasure is a very 
und it becomes evident 
works as Benjamin 


Bacon 


within 


pressing 
that the study of such 
Farrington’s Francis Bacon 
Philosopher of Industrial Science can help to give 
us a much needed perspective in our search for 
the solution. Bacon’s plan for the total reform of 
society by the application of science to production 
was the central theme of his life and is the central 
theme of this new study of his career. The author 
presents man consumed with humeni 
tatian as well as intellectual zeal, and the book ably 
serves to caution us that science will not avail man 
kind without the will to apply it unselfishly to the 
problems of human life. 


HEREDITY—-EAST AND WEST—LYSENKO AND WORLD SCI- 
ENCE. Julian Huxley. Henry Schuman, New York, 1949. 
14.5 x 21.5 cm. $3.00 

Why has Trofim Lysenko, the Russian geneticist, 
become the storm center of the scientific—and poli 
tical—-world? Why. have scientists outside the fron 
Curtain so fiercely attacked the Soviet Union for 
adopting Lysenkoism as official, party-line genetics? 
book, Heredity—East and Wesi, 
Dr. Huxley performs the invaluable service of ex 
plaining the conflict between Mendelian 
Lysenkoistic genetics in terms which can be easily 
understood by the non-scientific reader. With great 
clarity he explores the scientific, social, and politi 
cal aspects of the controversy from its earliest days 
to its culmination in the official banning of Men 
delism in the U.S.S.R. in the summer of 1948. Not 
only has he earetully examined every inch of this 
ground, but he has had the unusual opportunity of 
talking with Lysenko and is thus particularly well 
equipped to give a clear.analysis of the Russian’s 
specify 


one 


Bacon as a 


Now in his new 


and 


claims. 
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EARTH SCIENCE CONFERENCE 


A conference on the Teaching of the Earth 
Sciences in the Secondary Schools will be 
held at Boston University on Friday and Sat- 
urday, March 17 and 18, 1950. It 
open to all interested persons. 


will be 


Among the topics to be discussed at the 
Conference are: a survey of earth science edu- 
cation at secondary school level; the scope of 
curriculum in the secondary schools; neces- 
sary teaching aids and laboratory equipment; 
and the preparation of teachers. 

A number of educational institutions and 
publishing houses will hold exhibits at the 
Conference. Complete information and ma- 
terial on the Conference will be sent to those 
persons addressing requests to the Executive 
Secretary, The Earth Science Institute, Revere. 
Massachusetts. 


NSTA NOMINATIONS 


The nominating committee of NSTA would 
like for the members to send in suggestions 
for the officers and board of directors for 
The 


should be the leaders of their profession in 


the coming year. persons suggested 
the local community. They should be distri- 
buted geographically and be distributed in 
the various grade levels of science. Suggested 
names should be sent to Elmer Headlee, Chair- 
man of the Nominating Committee, 221 EF. 


Argonne, Kirkwood 22, Missouri. 


GRANTS-IN-AID 


The Du Pont Company has announced that 
it has authorized, for the second year, $100,- 
000 for grants-in-aid to universities to “stock- 
pile” knowledge through the advancement of 
fundamental science. The grants are for the 
1950-51 academic year. They provide $10,000 
for each of ten universities, all of which re- 
ceived similar awards from the company for 
the present school year. In this program, the 
select the research 


universities themselves 


projects for which the grants will be used. 
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News and Aunouncements 











MANUAL FOR FORESTRY 

More than twenty years of research in 
handling seed for reforestation work has gone 
into the publication of “Woody-Plant Seed 
Manual,” a 416-page, illustrated book just is- 
sued by the Forest Service, U. S. Department 
This volume, foresters say. 
will be the definite authority on the produc- 


of Agriculture. 


tion of seed for forest trees and shrubs. In- 
cluded in the book are 444 species useful for 
forest plantings, form woodlot plantings, shel- 
ter belts, and as cover for wildlife. “Woody- 
Plant Seed Manual” is the cooperative work 
of hundreds of foresters and forest research 
men. Although more than 400 published ar- 
ticles were drawn upon, the manual is based 
largely on material never published before. 
It is issued as Miscellaneous Publication No. 
654, and may be obtained from the Superin- 
tendent of Documents, U. S. 
Printing Office, Washington 25, 
price of $2.75. 


ILLINOIS CHEMISTRY TEACHERS 


Illinois Chemistry Teachers are 


Government 
am (ae a 


planning 
the following meetings, according to thei 
president, Carroll C. Hall of Springfield, II. 

Friday, April 22. 


dustries in Mattoon. 


Morning field trip to in- 

Lunch at Eastern State 
College, Charleston. Afternoon program and 
trip through new science building at EISC, 
followed by a State Geological Survey field 
trip the next day 
Shelbyville. 


Saturday. October 28. 


(April 23) starting from 
Northwestern Uni- 
versity, Evanston. Inspection of new science 
facilities during morning, lunch on campus at 
noon, and program in chemistry department 


in afternoon. 





CHROMOSOMES Continued from Page 39 
Bibliography 
1. Smith, L. 1947. The Acetocarmine Smear 
Technic. Stain Technology, Vol. 22. 


17-31. 

2. Stewart, W. N. and A. M. Sx hertiger, 1949, 
Brilliant Cresyl Blue as a Stain for Plant 
Chromosomes. Vol. 
24. 39-45. 


Stain Technology, 


THE SCIENCE TEACHER 























From the LIPPINCOTT Science List ... 


Biology for You—Revised by Vance and Mille 


An up-to-date, 1950 edition of this widely popular high school biology text. 


Bislogy Activities by Vance, Barker, and Mille 


A complete activity program for the high school biology course, BIOLOGY 
ACTIVITIES contains page references to BIOLOGY FOR. YOU as well as to all 
leading high school biology textbooks. 


Chemishry for the New Age by Carleton and Carpenter 


A basal high school chemistry text written especially for high school students 
of today. 


Physics for the New Age by Carleton and Williams 


Complete coverage of the fundamentals of physics with emphasis on the present- 
day applications and latest developments in the field. 


Send for examination copies. 


3. LIPPINGOVY COMPANY rinabevrns 





























Chemistry and Human Affairs 


by PRICE and BRUCE 


Chemistry as it serves modern man— A stimulating secondary 
school textbook that eases difficult concepts and gives interesting, 
practical uses of functional chemistry. 


Chemical Calculations: revisen 


By Bernard Jaffe. Offers an abundance of practice in the mathematics of chemistry— 
Over 1.000 problems in all. 


World Book Company 


YONKERS-ON-HUDSON 5, NEW YORK 
2126 PRAIRIE AVENUE, CHICAGO, 16 








During the war years many pieces of Cenco 
manufactured physics apparatus were tempo- 
rarily discontinued to make way for high- 
priority government projects. Following the war, 
because of the scarcity of materials, production 
was still hampered. Today, the majority of these 
items are again available from Cenco warehouse 
stocks. 


Instructors in physics will be pleasantly sur- 
prised by the prompt delivery that can be made 
on most of the physics apparatus listed in our 
general catalog J-141. Typical among the im- 
portant items now in production or stock are 





the following catalog numbers: 71245 Alpha 
Ray Track Apparatus; 73900 Elasticity of Flexure 
Apparatus; 74720 Rectifier; 74725 Impedance 
Apparatus; 75275 Inertia Balance; 75280 Radius 
of Gyration Apparatus; 75285 Rotational Inertia 
Apparatus; 75410 Collision Balls; 74515 Laws of 
Motion; 75420 Impact Apparatus; 82060 and 
82065 Tangent Galvanometers; 82148 Projection 
Galvanometer; 83405 Sfide Wire Bridge; 83230 
Wheatstone Bridge; 87470 Soap Film Interfer- 
ence Apparatus; 87380 Von Nardroff Color 
Mixer; 76410 and 76415 Boyles Law Apparatus; 
78465 Magnetometer and many other similar 
items. 


We welcome your in- 


quiries 


and orders for 


Cenco’s numerous phys- 


ANA ics specialties. 





CENTRAL SCIENTIFIC COMPANY 
Scientific Justruuments 


NEW YORK 


Le bora tory Supplies 


ROAD, CHICAGO 13 


LOS ANGELES TORONTO MONTREAL 




















